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The Hemenway Automatic Cut-off Engine. 


The engine shown in the engraving upon 
this page is the result of exercising a little 
theory and a great deal of practice. It was 
first built to supply a local trade, but as its 
true merits have become known it has been 
supplied to furnish power in more 1emote 
localities. This engine has apparently the 
much-abused girder frame, but has in re- 
ality a modification of the same. 

It consists essentially of a rectangular 
box, strengthened by two lateral ribs or 
flanges, designed to give not only lateral 
strength but stability in a direction towards 


and from the foundation, with little incli-! 
The 
cut-off is of the type in which the suppres- 
sion is brought about through the opera- 
tion of supplementary valves, in connection 
with a ported main slide. The main slide, 
which is balanced, operates as an exhaust 
valve; or rather as two exhaust valves, and 
controls the steam lead. The cut-off valves 
have a motion the travel of main 
slide, but instead of working directly on 
the back of that valve, they work on thin 
plates of peculiar construction, which 
plates are free to nrove in a direction to or 
from the main slide, but are restrained from 
moving in any other direction. The cut-off 


nation to distortion from springing. 


across 


valves are opened by the operation of re- 
volving steel cams, the working faces of 
which are of a parabolic form, terminating 
by which 


in an abrupt jog, the cut-off 





levers (carrying with them the cut-off 
valves) drop in closing. The cut-off valves 
having to drop but &ths of an inch in 
closing (and then gravity being assisted 


by the pressure of steam against the 
area of the valve stem) the closing 


| is all that could be desired. The construc- 
tion of these valves is such as to entirely re- 
lieve them from pressure to their seats while 


opening and closing, reducing the wear of; 


cams to a minimum. In point of fact, the 
wear is inappreciable after a year of con- 
stant use. The cut-off has a range of 0 to 
i of stroke, and having no duty to perform 
except that of suppression, may have any 





N 








a 
S — 


So eS 
PO 


PE. 
AS \ MOY 
\ ji NERY (> 


NEW YORK, MARCH 19, 1881. 


joint, including steam-chest cover and flange 
at the outer end of throttle valve, being 
scraped to steam-tight contact. Simplicity 
of construction has been the aim in design- 
ing this engine; also ample wearing surfaces 
and ready means of adjustment, as well as 
the economical use of steam. An experi- 
mental engine of this class has been run for 
two and one-half years at 240 revolutions 
per minute. Thus far patterns have been 
prepared for cylinders from 633” to 16” in 
diameter with strokes ranging from 12” to 
42”. These engines are built under the direct 
supervision of the designer, F. F. Hemen. 
way, 441 10th St., Troy, N. Y., well known 
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THk HEMENWAY AUTOMATIC CUT-OFF ENGINE. 


amount of lead—always well in advance 
of main valve. This feature coupled with 
the fact that there is no hook-on motion, and 
hence no possibility of a failure to lift, 
enables the,engine to run at any desired 
speed, since the cut-off valves may, if neces- 
sary, begin to close at the beginning of the 
stroke, or at any point later, without in the 
least affecting their operation. The cut-off 
side of cam, being subject to no wear what- 
ever, will maintain its adjustment indefin- 
itely, while the precise time at which the 
cut-off commences to open being a matter of 
perfect indifference, it follows that the 
necessity for refined adjustment to compen- 
sate for wear and other contingencies is en- 
tirely obviated. Hammered steel is used for 
the moving parts, such as the crank shaft, 
connecting rod and straps. Another feature 


is the entire absence of packed joints, every materials is such, he cannot always help’ finds his elbows are slightly acut 





to readers of the AMERICAN MACHINIST as a 
frequent and valuable contributor to its col- 
umns. 
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Steam-Fitting Contingencies. 
By Wo. J. BALDWIN. 


Any steam-fitter’s helper, or boy about a 
machine shop, can cut a thread on a piece of 
pipe with an ordinary stock and die, but he 
cuts two crooked threads to the one he cuts 
straight; and the straight thread is only 
straight enough not to have the fitter com- 
ment on it, in language more forcible than , 
elegant. 

Most men wish to do their work well, and 
the steam fitter is not an exception to the 
general rule; but the nature of his tools and 
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himself. He is furnished a kit of tools by 
the shop, with fittings, and pipe. The tools 
are old; the fittings are not always tapped 
straight,and the pipe will sometimes run a lit- 
tle uncer the gauge—which is not so bad, and 
now and then runs over the standard, which 
Now, with all the 
make straight 


is very bad for the fitter. 
he 


which is considered to 


above drawbacks, Cun 
work—that is, work 
be straight, to have 
to be parallel, to be 
form to the general good appearance of the 


itsangles right angles, 
plumb; in fact, to con 


house it isin, the work it connects, and its 
own parts, 
Now, there are three ways of getting 


straight work. The first by using straight 
threads on the pipe, and straight fittings ; 
the second, by the use of straight fittings 
and crooked threads, and the third, by using 
The 
two latter require some explanation, but 
we will consider the subject from the 
standpoint of the steam fitter. The intel- 
ligent machinist, who is called upon to do 


crooked fittings and crooked threads. 


some pipe fitting, readily seeing theanalogy, 
may amplify the principle and apply it as 
he can. 

If a fitter is running a coilarounda room, 
and has a corner to turn—the corner being 
right angle, and pipe and thread 
straight—all he has to do is to put it up 


a his 


(assuming that he knows the use of the 
tools, and something about pipe and fit 


But if he 
less than 


tings), and it will be a good job. 
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aright angle, what will he do? Get other 
elbows? That will take too much time. 
Bend or kink the pipe near the end? That 
Put it up as it is, and spring 
Oh, no! Use 
That is very 


looks badly. 
the pipe back to the wall? 
crooked threads on the pipes? 
well; but you cannot always get just the 
crook Well, 
crook than you want. How? 
you. 

Select as many short pieces of pipe as 


then, get more 
I will show 


you want. 


you have elbows in that particular corner; 
much 
short piece when it has a crooked thread 
Then proceed in the ordinary 
way tocut crooked threads on the end of each 


it is easier to handle and enter a 


and wabbles. 


piece which is to enter the elbow, being 
sure to make the thread as crooked as the 
corner will require; but if it is more than 
the corner actually demands, it will make 
no matter. Oh! you put in the 114” guide 
and trust to chance for the kind of a thread 
you get? Yes. That will not do; you will 
have to try too often in that way, and have 
too much waste. Now fora betterway. You 
are going to cut a crooked thread on a one 
inch pipe—so you take the next size larger 
guide and put it in the stock; but, as you 
attempt to cut the thread, you cannot tell 
which side of the pipe it may catch on, as 
the die wabbles every way. Therefore, get 
a pine chip, and cut it into a wedge, and 
slip it between the guide and the pipe; but 
that brings it foo far over, the guide being 
too large. Make another wedge, and put it 
in the opposite side to the first one; but not 
far. Now wrap that piece of 
around the wedges, and give it a twist with 
the pliers. 


, 


too wire 
This will keep the wedges in 
their places, for should they move around 
the pipe with the stock and die, you cannot 
get a crooked thread—nor any thread. You 
will simply grind the end off the pipe. There! 
Soon you have the full number of pieces 
with crooked threads on them; and though 
all the threads are not exactly alike, we will 
make them fit the corner without bending, 
nevertheless, 

Now, we said our corner was a right an 
gle in this case, and that our fittings were 
out—t, e., not as they should be, so we will 
make a diagram (see Fig. 1), in which the 
shaded lines a }, and dc, are the corner, and 
d, the to pipe of the coil, with an elbow 
screwed on with the hand only, the pipe e, 
showing the position a straight line would 
take, if screwed with an elbow slightly acute. 
Now, the first crooked-threaded pipe we 
pick up is crooked a little more than is ac- 
tually sufficient; but, as kinking a pipe to 
straighten it is as bad as kinking it to crook 
it, we will try another plan, which we will 
represent and explain by diagram (Fig. 2.) 
In this case, the elbow may be a little out 
of square, or the room may be a little out; 
it don’t matter either or both, as we wish to 
show all we can what may be accomplished 
by the crooked thread. Now, if the pipe e, 
has a crooked thread screwed into the el- 
bow, and the pipe d, is the straight pipe, 
hold the pipe e, in such a manner by suita- 
ble hook or ring plates, that it cannot 
move, except to revolve, and the pipe 4d, in 
such a way that it is free to move in any di- 
rection, except revolve on its Own axis, or 
around the axis of ¢«. Now revolve e, with 
its crooked thread, and as it cannot change 
its own axis, it will make d move towards 
or away from the wall, making alternately 
an acute and an obtuse angle, the limit of 
either of which will be regulated by the 
crook; but it will also form any angle be- 
tween the greatest obtuse and the smallest 
acute. By stopping the revolution of e, 
when d is parallel to the wall, you can 
then mark the position the pipes bear to 
the elbow, and screw them up firmly, being 
sure to stop at the position marked. 

It will be seen, although we started with an 
acute angle, and a right-angle corner, that it 
would be just as well to start with a right 
angled elbow and an obtuse corner, and that 
as long as the two pipes can be turned in the 
elbow, it matters not if both pipes, the elbow 
and the corner are a little out, as the pipe 
can be made to fit the corner. This applies 
to any other pipe, as well as the coil which 
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In a pipe carried straight along with a tee 
in it for a branch, the branch can always be 
made a right angle to the direct line of the 
main, by using a crooked thread on the pipe, 
whether the fitting is tapped at right angles 


a. 
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peculiar construction. Unfortunately, 
many serious accidents--some resulting in 
loss of life—have occurred in consequence 
of workmen engaged in arranging a belt 
having become entangled in the arms of 
common pulleys. Artisans have occasion- 

ally, by misad- 

venture, lost a 
f), limb or sustained 
“permanent inju- 

ries, totally or 
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partially incapa- 
citating them dur 





Fig. 1. 


or not. If the fitting is a right angle, stop 
the revolving branch with the center of the 
crook to one side of the fitting, and revolve 
the fitting slightly on the main, until the 
branch is at its right level. Again, if the 
branch of the tee is out, you must still use a 
crooked thread on the pipe, and stop the 
crooked pipe in opposition to the crook of 
the fitting. 

On the same principle, if the fittings are 
right, and you desire an angle other than a 
right angle, stop the wabbling pipe at the 
required angle, and revolve the fitting on the 
main, until the branch is at its proper in- 
clination, 


ing the rest of 
their lives ; such 
disasters, it is sat- 
isfactory to 
know, are rend- 
ered simply im- 
| } possible where 
the disc pulley is 
adopted, there be- 

ing no arms to 
cause the danger. 

The absence of 

arms also dis- 

| penses with the 
resistance they 
i offer to the air 
| f whilst revolving, 
en || while another ad- 
I vantage in the 
invention is that 
it is evenly bal- 
| anced, a valuable 
~ feature in all ma- 
chinery, especi 
ally that running 
at high speed. 
One of the princi 











pal advantages 
which  recom- 


mends this pul- 





Fig. 2. 


When pipes are to be placed in a direct 
line, and the fittings are crooked, the thread 
on the pipes must also becrooked. Tohave 
a perfectly straight pipe, the crook must ex- 
actly offset the crook of the thread in the 
fitting, unless it can be turned to a position 
in which it cannot readily be seen and one 
that will not be detrimental to the work. 

——_ ome 
New Dise Pulley. 





We take the following from the Pritish 
Trade Journal: 

A new and valuable invention in flour- 
mill machinery—Sherwin’s patent wrought 
iron disc pulley—has been patented by the 
maker, Mr. George E. Sherwin, of the 
Beach Street Works, Birmingham.  Al- 
though this contrivance is a novel and ad- 
vantageous departure from the ordinary 
construction of pulleys, it is well known 
that wrought iron pulleys, with arms, have 


been made for several years. These, how- 
ever, have failed to secure anything ap 
proaching general favor, which is attribut- 
able to the serious defect of the periphery 
or face invariably running considerably out 
of truth. In the dise pulley under notice, 
this defect is entirely removed, the outside 
edge of the disc having been turned true in 
a lathe before the periphery is put on. The 
result of this is, that the periphery fits on 
the turned disc, and causes the face of the 
pulley to run, for all practical purposes, 
quite as true as a turned cast-iron appliance. 
The first illustration shows the entire pulley, 
which is remarkably strong, this strength 
having been. secured with a minimum 
amount of material, consequent upon its 





has been used as an illustration, 


SHERWIN’ 


ley to colonists 
residents 


and 











abroad is its light weight, which reduces 
freight charges, and the certainty of the 
contrivance reaching its destination in good 
condition, as it cannot fairly be broken in 
transit, being made of wrought iron. The 
second engraving represents the split pulley, 





s Disc PULLEY. 


which is particularly convenient for fixing 


on shafts to which cther pulleys are already 
secured, thus avoiding delays. Forother pur- 
poses the patentee recommends the adoption 
of solid pulleys,as they are stronger than those 
made in halves, The extremely simple con- 
struction of Mr. Sherwin’s invention ren 
ders it exceptionally well adapted for use in 
flour mills, not only on the shafting for 
driving the various machines, but also on 
the machines themselves, To illustrate this 
fact the elevator may be mentioned. When 
the bottom head of an elevator is filled with 
flour or other material, a considerable re 
sistance is offered to pulleys with arms, but 


very little, if any, would be made to a dise 


pulley, Mr, Sherwin has, we remark, kept 
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one essential point in view, that of moder 
ate price, for by employing machinery 
which he has designed and constructed es 
pecially for manufacturing these disc pul- 
leys, and also by making them in large 
quantities, he is enabled to dispose of them 
on the same terms as ordinary cast-iron ap- 
pliances. Novelties in mechanism tending 
to effect useful purposes, to secure econo 
my, and, above all, tu lessen risk to human 
life and limb, are most welcome innova- 
tions. 

eo 
Improved Tool Post for Turning Lathes, 











Experienced mechanics and amateurs 
well understand the difficulties attending 
the adjusting of a tool to the proper height, 
so as to cut the material to be operated 
upon both easily and economically. In the 
tool posts attached to most lathes, to accom 
plish the desired end it is necessary to 
loosen the tool, then tighten it in order to 
determine its proper position. The con 
sequence is that several adjustments have 
to be made before a satisfactory adjustment 
is made. Some tool posts are pivoted, or 
move upon a rounding surface. In such 
cases a tool is required to have a large clear- 
ance, otherwise the heel will interfere with 
the cutting edge. 

The device herewith represented com- 
bines simplicity, durability, firmness, and 
is easily made. The parts have been de- 
signed with a view of facilitating the ad- 
justment, and producing the most satis- 
factory results at a nominal cost. In the 
engraving, Fig. 1 shows the tool post com 
plete, while Fig. 2 represents the details. 


i, 


eg 


IMPROVED Too. Post. 


It will be observed that tecth have been cut 
upon the lower part of the tool post, to 
which a worm is fittcd. By turning the 
worm with a wrench, the tool post may be 
readily adjusted to any desired position, 
the post being prevented from turn- 
ing, by a feather upon the side mov- 
ing in a groove. All the parts, after 
being adjusted, can be quickly locked 
by the small bolts shown for that 
purpose, and may be adjusted to com- 
yensate for wear. The worm in prac- 
tice is covered, likewise all the other 
parts, to protect them from chips and 
dirt, the cover being removed as illus- 
trated, to show the internal construc- 
All the parts are made inter 
The worm and rack are 


tion. 
changeable. 
made of best wrought iron and case- 
hardened, so that the wear will be 
very slight. 

The motion is quick, and it: is 
claimed that the tool can be raised or 
lowered while cutting a light or heavy 
chip without danger of gouging. 

This tool post is the invention of 
Thomas Bonner, Chicopee, Mass. 

2 BBS 
Babbitt or White Metals for Lining 
Journal Boxes. 





No. 3. 1 pound antimony and 10 pounds 
lead melted together. No. 2. Melt together 
equal parts tin and antimony—this makes 
the hardening. For use, melt together 1 
pound of this hardening with 5 or 6 pounds 
of lead. 

No. 1 is composed of 4 pounds of copper, 
8 pounds of antimony and 96 of tin. Most 
machinists are under the impression that 
this last formula is difficult to follow, in 
consequence of requiring the use of copper. 
The copper cannot be melted by itself in 
anything short of a brass-founder’s cruci 
ble. By the following process the meta] 
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may be made in an ordinary wrought or 
east iron ladle, over a forge fire. First 
melt the tin, then add the copper; raise the 
heat to a very low red; stir the copper 
about with a poker, and in a few minutes it 
will dissolve like a lump of sugar in tea. 
Then add the antimony, stir and pour out 
into moulds. 
——  emme 
Fish’s Improved Air Compressor. 

The accompanying engraving represents a 
new and improved air compressor, which 
combines some very desirable features, of 
essential importance in the class of ma- 
chinery mentioned. 

The air cylinder, as shown, is bolted to 
the air valve chamber, and is cast to the dis- 
tance piece, which forms the main cross 
head guides. The distance piece and guides 
are attached centrally to the steam cylin- 
der, by means of bolts. 

Due consideration has been given to the 
valves for the admission and outlet of the 
air into and from the cylinder, and from 
the manner in 
which these 
valves are con- 
structed, no 
possible danger 
can arise from 
their being 
drawn into the 
cylinder and 
wrecking the 
machine in con- 





rived at its destination, it can be easily as- 
sembled together, without any danger of a 
mistake. Another feature in the design of 
this machine is the manner of transmitting 
the power from the cross head through the 


























END VIEW. 


connecting rod to the crank shaft, The 
connecting rod is formed of two bars work- 
ing outside of the steam cylinder, and con- 
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this arrangement are these: a compressor is 
secured that is self-contained, it does not 
require an expensive foundation, and also 
dispenses with heavy bed plates, while an 
extra long connecting rod can be applied. 
The whole machine is light, strong and ac- 
cessible in all its parts, and 40 per cent. 
shorter in its length than any other machine 
of the same stroke and length of connect- 
ing rod, and is calculated to run at a high 
rate of speed. 

This style of compressor can be furnished, 
either single or duplex. It often occurs 
that a single compressor can furnish all the 
air needed to begin operations with, and as 
progress is made more air is required. In 
such cases, these machines are designed so 
that they can have their shafts coupled to- 
gether, and being self-contained, very little 
foundation is required to hold them. On 
this general design a very simple, light, and 
compact air compressor can be made, which 
may be driven by a belt or gearing, and is 
admirably adopted for factories, 
breweries, and other places, where com- 


cotton 




















sequence, a mis 
hap that is of 
frequent occur- 
rence. The 
area of the air 
outlet valves is 
also made with 
an extra large 
discharge open- 
ing, sothat the 
engine can be 
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Association, appears in the Bulletin of Feb. 
23. We make the following extracts from 
the comments accompanying the table: 

The production of pig iron in the United 
States in 1880 was 4,295,414 net tons, or, 
3,835,191 gross tons. The production in 
1879 was 3,070,875 net tons, or, 2,741,853 
gross tons. The increase in 1880 over 1879 
was, therefore, 1,224,539 net tons, or, 1,095, 
338 gross tons, or 40 per cent. The pro- 
duction of 1879 was larger than that of any 
preceding year, but the production of 1880 
was not only 40 per cent. larger than that 
of 1879, but it was 50 per cent. larger than 
that of the two preceding most active years, 
1872 and 1873, and it was double that of the 
Centennial year, 1876, when the production 
of pig iron during the panic years reached 
its lowest point. The following figures, in 
net tons, will make these extraordinary facts 
plain to the eye. Production: 


ESE Acie pis FR eens ores 2,854,558 
DORE. Aahuinia et eeReutwee 2,868, 278 
o£ re irre Perera 2,689,413 
PSI ceo Ueeewe eaeasaes 2 266,581 
BOs eta esing eee chats 2,093,236 
BND civ cewaesla tee ee<cnses 2,314,585 
Meth OG DARA oa sR ee 2,577,361 
Te rau i ahitie ae eee awh 3,070,875 
Be ow oneclemecaians err 4,295,414 


Twenty-three 
States made pig 
iron in 1880,one 
more than in 
1879, Minnesota 
entering the list 
for the first 
time with her 
Duluth — char- 
coal furnace— 
the pioneer, we 
have no doubt, 
of many other 
iron enterprises 
in her borders. 
North Carolina 
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has not made 
any pig iron 
since 1877. 
Oregon, with 


her Oswego 
charcoal fur- 
nace, doubled 
in 1880 her pro- 
duction of 1879. 
Another State, 
Colorado, has 





run at a_ high 
speed, for 


which it is 
peculiarly —ad- 
apted, without 
detracting from 
the efficiency of 
the stroke of 
the air cylinder, 





ml 

















an evil which is 
very plainly 
seen when an 
indicator is ap- 




















plied, to show 
behavior of the 
air in the cylin- 
der during 
compression, 
The cooling 
of the air dur- 
ing compres- 
sion is accom- 
plished by 
means of a 
water jacket, 
which entirely surrounds the air cylin- 
der proper. When factories are run in 
climates where the air is naturally dry, 


it has been found that a certain amount of 


humidity in the air is very desirable to spin 
and weave fabrics successfully. This de- 
mand may be supplied by attaching a spray 


injector to this air cylinder, so that air for 


ventilation of any degree of temperature 
and humidity can be furnished as desired. 

The general 
ment of the parts of this air compressor are 
entirely different from most machines of 
this class heretofore made. The bed plate 
is entirely dispensed with, thus saving 
about 40 per cent. in the weight of the ma- 
chine, and the different parts, where at- 
tached together, are fitted by turning and 
boring. 


construction and arrange- 


A great advantage arises from this 
in mountainous mining regions, where this 


Class of machinery is being largely used. 
The machine can be shipped, having all the 
parts separate, as the air cylinder, distance 
guide piece, steam cylinder, pillow block, 
Shaft and fly wheel, each piece being of a 
comparatively small weight. 


Having ar- 
































Fisn’s IMPROVED 


nected rigidly at one end to a single pin 
working in the cross head, while the oppo- 
site end connects with a single journal box 
working on the crank pin. By this con- 
struction the connecting rod acts like a sin- 
gle rod, for, when the wear is taken up at 
either end the rod is always kept square 
with its bearings. Where two separate rods 
are used, as is usually the case in this style 
of machine, in taking up the wear in the 
separate journals, the rods cannot without 
great difficulty be kept of the same length, 
and consequently a serious side strain is 
thrown upon the piston rod, which is fatal 
to the successful working of the machine. 
The checks of the crank are separated a 
sufficient distance apart, so as to allow ac- 
cess to the steam piston, and the piston and 
its rod can be removed from the cylinder, 
without disturbing the crank shaft. The 
distance between the checks of the cranks 
is such as to allow the piston and its rod to 
pass between them, for the reason that the 
shaft can be brought quite close to the end 
of the cylinder, leaving just sufficient room 


for the crank to pass. The advantages of 








Arr COMPRESSOR. 


pressed air is becoming a desideratum. For 
mining operations, a very safe and efficient 
duplex air-compressor engine, with hoisting 
drum combined, can be furnished, so that 
hoisting ores and compressing air Can go on 
at the same time, or each can be in opera- 
tion independent of the other. This makes 
a very complete and serviceable machine, 
more especially where it is desired to start 
operations on a limited scale. 

This machine is now being offered to the 
manufacturing public by the inventor, John 
Fish, No. 8 Pine street, New York, who 
has endeavored to combine in one machine 
all the latest and most desirable improve- 
ments. The long experience of the inventor 
with compressed air has afforded him supe 
rior advantages in designing machines of 
this type. 


Our Pig Iron Production. 

An interesting and valuable table of the 
production of pig iron in the United States 
in 1880, compiled by Mr. James M. Swank, 
Secretary of the American Iron and Steel 








its first furnace, 
at South Pue- 
blo, ready to be 
put in blast. 
California and 
Washington 
Territory are 
getting ready 
to make pig 
iron, a furnace 
in each being 
well under way. 
Utah Territory 
has made no 
pig iron since 
1876, but the 
largest and best 
of its two fur- 
naces, the one 
at Ogden, is 
likely to be 
blown in this 
year. 
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What Color Is. 
In a recent public lecture on ‘‘ Color and 
its Cause,” delivered 
MN. Y., Prof, i. C. 


lege, explained what color is, 


in Poughkeepsie, 
Cooley, of Vassar Col- 
using the 
molecular theory of matter, and the wave 
theory of light. 
illustrated by a number of beautiful experi 


The. lecture, which was 


ments, closed as follows : 

The question of color is one of great 
complexity, for it involves the profound 
problems of solar light composed of con- 
stituents, refrangible in different degrees, of 
atoms and molecules of bodies having the 
power of sifting solar light in various ways, 
and thus producing the colors observed in 
nature and art. And yet, strange as it may 
seem, color has no absolute material exist 
ence in nature outside of consciousness. It 
does not exist as an entity in the gorgeous 
hues of the rainbow, uor in the petals of the 
rose; these have molecular structures which 
reflect and refract the light back to the eye 
of the observer, an impression is produced 
on the retina of the eye and conducted 
thence to the sense centers of the brain 
where it is transformed into a conscious 
sensation of color, and we speak of it as a 
property of things in nature, though in 
reality it is energy transformed in the brain 
of organized life forms. Here the mystery 
is indeed profound, for it is correlated with 
life and defies analysis or interpretation, 































































Steam-Engine Tests. 
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Various circumstances have led me to in- 
quire whether ‘‘Steam-Engine Tests,” as 
usually carried on, are of much scientific 
or practical value. The writer has always 
been inclined to question their utility in 
settling the relative economy of different 
engines, and this feeling of distrust has 
been intensified in witnessing a series of 
tests of two large engines, presumably exact 
duplicates. In these tests the coal was select- 
ed, and the furnaces all charged by one man, 
and he an expert fireman: while the engines 
were under the charge of those perfectly 
familiar with every detail of their construc- 
tion and management. The same boilers 
were used forall tests, 
and equal steam press- 
ure and load main- 
tained, and there were 
no atmospheric or 
other changes noted 
that would be liable 
to affect the results. 

Under these circum- 
stances the results that « 
did obtain possess 
some features of inter- 
est on the subject of 
steam-engine tests. 

For instance, the 
mean of all tests from 
ach engine showed a 
difference in economy, 
as between the two, 

‘of less than 114 per 

cent.; but the differ- 

ence between the best 

performance of 
engine and the poorest 
performance of the 
other, fora single test, 
was 114 per cent. 
Again, the least differ- 
ence between two 
tests of the same en- 
gine was 5 per cent., 
and the greatest cor- 
responding difference 
was more than 12 per 
cent. The mean dif- 
ference of all tests 
from both engines was 
5 percent. An infer- 
ence to be drawn from 
this is, that while the 
performance of these 
engines for consider- 
able periods was prac- 
tically identical, they 
could not be run for 
eight or ten hours ata 
less average variation 
than 5 per cent., or at 
a maximum variation 
of 12 per cent.; and 
that there could be no 
adequate reason 
signed for this varia- 
tion. Any single test 
of either engine 
might, for all obser- 
vations to the con- 
trary, have been taken 
as conclusive, in 
which event there 
would have been a 
probable variation of 
5 per cent., or a possible variation of 114 per 
cent. A variation of per cent. would 
naturally lead to an examination for some 
defect; but a variation of 114 per cent, 
would have been almost proof positive of 
something seriously wrong. Had these en- 
gines been operated at different steam press- 
ures, or at different cut-offs, an easy solu- 
tion would have been at hand, with an ex- 
cellent showing for superheating, or a 
steam jacket. But had they been from dif- 
ferent builders, or of different types, com- 
pound or simple, high speed or low speed, 
Mr. A. or Mr. B. would have gained noto- 
riety cheaply and unjustly. It should be 
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stated that these tests were not made by a 
novice, but by an engineer of extended 
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practice in making such tests, assisted by 
four educated engineers, and that their sys- 
tem of observations was such as to present 
two complete logs, even to the minutest de- 
tail. What would have been the results 
with different experts, and different man- 
agement of engine and boilers for each test, 
can only be conjectured. 

Some years since, several tests of steam 
engines were made at the fair of the Ameri- 
can Institute, and, in some instances, results 
obtained which the best engineers of to-day 
do not even try to equal, viz.: the account- 
ing for 91 per cent. of feed water in dry 
steam at exhaust opening, in an unjacketed 
cylinder, at a cut-off at less than a quarter- 
stroke piston speed of 425 feet per minute, 
and steam noted as being “wet.” Now, if 
this result cannot be reached in the best 
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practice, such a test can hardly be consid- 
ered of much scientific value, and it is 
quite as difficult to see in it any practical 
value. The prospective purchaser of a 
steam engine is not, usually, particularly in- 
terested in an experiment, the chief end of 
which is the determination of the relative 
efficiency of different bureaus of experts. 
He will hardly be willing to pay them $50 
a day as practical engineers. Neither does 
he care much about the quantity of coal 
that would have been burned in a certain 
number of hours, ¢f the boiler had evapor- 
ated — pounds of water with — pounds of 
coal, and ifthe water was correctly measured. 
What he wants to know is, how much his 
| power will cost him, or, so far as coal is 
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concerned, how much he will have to pay 
for per month or per year, with reasonably 
careful management; and this is what he 
don’t find out in six oreight hours. The 
test of an engine, to be of much value, 
should be not less than one week in dura- 
tion, and should be made under: ordinary 
running conditions, and calculated from the 
coal burned. I am aware this is not ortho- 
dox—saddling the boiler performance tothat 
of the engine, and vice versa ; but I believe 
that in tests of two engines from the same 
boiler, the coal burned is a better standard 
by which to measure their relative economy 
than is the water supplied. In all boilers of 
ordinary construction a considerable per- 
cent. of the water supplied is entrained with 
the steam, and there has been no way de- 
vised, or at least none made public, to which 
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one would be justified in pinning a great 
amount of faith, for determining the qual- 
ity of steam as ordinarily drawn from a 
boiler. 

The water thus entrained is a fluctuating 
quantity, varying with every change in the 
conditions under which the boiler is oper- 
ated, and particularly with the manner in 
which the steam is taken from the boiler. 
Of two engines using steam from the same 
boiler and doing equal work, the one may 
take, along with an equal quantity of steam, 
twice as munch wateras the other. If we 
had means for determining accurately the 
quantity of water in, or with, the steam, 
we do not know with any certainty the ef- 
fect of its presence on the economical per- ! 
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formance of the engines. Some of the tests 
at the fair of the American Institute pre- 
viously referred to, throw some light—or 
darkness—on the water test. For instance, 
of two engines of equal dimensions and 
operated at the same piston speed and with 
steam from the same boiler, the one with its 
cylinder steam jacketed accounted for but 
79 per cent. of the feed water, while the one 
with an unjacketed cylinder accounted for 
91 per cent., and the committee were of the 
opinion that this difference of 12 per cent. 
represented the difference in the amount 
of water entrained in the two instances. 
Had the results been reversed, is it not con- 
siderably more than probable that it would 
have been claimed as a triumph for the 
steam jacket ? As the boiler used had a 
grate surface of 45 square feet, it does not 
seem probable that 
heavy firinghad much 
to do with the result; 
nor is it easier to be- 
lieve that the ‘‘ man- 
ner of firing or opening 
the fire doors,’’ was 
accountable for it. 
However this may be, 
the pertinent fact is 
that if 12 per cent. 
more of the feed water 
was carried off un- 
evaporated in the one 
instance than in the 
other, the water test 
did not amount to 
much, and the coal 
actually burned would 
have been a_ better 
standard of compari- 
son. If no more than 
8 hours can be de- 
voted to the test of a 
steam engine, more ac- 
curate knowledge can 
be gained by supple- 
menting the indicator 
diagrams with a care- 
ful examination of the 
parts of the engine as 
a machine, and par- 
ticularly the valves 
and piston under steam 
at every position in 
the stroke. While I 
am not rash enough to 
claim infallibility for 
the indicator, or that 
it can properly super- 
sede extended tests, I 
do believe that a per- 
fect instrument (and 
some brains) can de- 
termine the cylinder 
efficiency of a steam 
engine so closely, as 
to leave little for im- 
provement, and that 
calculations based on 
its indications and a 
careful examination 
are by far more relia- 
ble than any other test 
of six or eight hours 
duration. 


—- o@pe .-——— 
Rolling Mill Engine 
of the New Jersey 


Steel and _ Iron 

Company. 

This engine, shown 
in the accompanying illustration, was 
built by Robt. Wetherill & Co., Chester, 
Pa. It represents a modified form of 
the Corliss engine, and was designed 


especially for this work, all the moving 
parts and wearing surfaces having been 
made as large as possible to make them dur- 
able. The size of the engine is 36 inches 
diameter cylinder by 42 inches stroke; the 
housing, which is of the bell type, is so ar- 
ranged as to give free access to the ma- 
chinery. 

The two platforms are so disposed in 
housing as to make allthe valve gear ac- 
cessible from them, the engine being worked 
from the second platform. 

The controlling power of the governor is 
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transmitted through a vertical shaft, which 
passes through the first and second plat- 
forms to toothed gears attached to main 
foot under housing, the rotation of the lat- 
ter being accomplished by belt from main 
shaft of engine. 

A noticeable feature is the improved ar- 
rangement of governor which does away 
with the oi] pot, and requires less attention, 
and gives a more regular speed to engine by 
regulating properly the point at which the 
cut-off should take place. The piston, 
which is Wetherill’s patent, is self packing, 
the rings being set out with German silver 
elliptic springs, making what is claimed to 
be a perfectly steam-tight piston with buta 
very small amount of friction. The followers 
being cast with piston head complete leave 
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LE VAN’s STEAM-ENGINE GOVERNOR. 


no nuts orany loose parts liable to work out 
and get in cylinder. 

The piston has been applied satisfactorily 
and economically by Wetherill & Co. for 
the last eight years. 

The dimensions of main 
parts of this engine are as follows: Shaft 
in main bearing, 15” diameter; length of 
main bearing, 30”; crank pin of steel, 9” 
diameter by 11” long; cross-head pin, 7” 
diameter by 734” long; piston rod (ham- 
mered iron) 5” diameter; main base plate 
has been made very large and heavy to in- 
sure a perfectly rigid base for engine, being 
8 feet wide and 14 feet long, cast in two 
pieces—faces planed and bolted together 
with bolts fitted to reamed holes. 
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LeVan’s Steam-Engine Governor. 


The governor shown here with, 
originated by the well-known engineer, W. 
Barnet LeVan, 3607 Baring street, Philadel- 
phia, some years ago, but owing to the de- 
mands of other business upon the designer’s 
attention, it has never been placed gener- 
ally upon the market. In construction this 
governor is simple and compact; is driven’ 
at a high speed, and is therefore very sensi- 
tive, so that the working of the engine is 
rendered uniform under varying pressures 
of steam or sudden changes of load. .The 
valve is nearly steam balanced, having an 
excess area at the bottom equal only to the 
small rod of the valve. This excess area 
is sufficient for the pressure of steam to 
varry the weight of the valve, and thus pre- 
vent wear in the coupling. When the balls 
are at rest the valve is fully open; as soon 
as they begin to rise the valve is depressed, 
closing the opening. 
controlled by the oscillation of the valve 
shutting off and admitting steam, so as to 
maintain a uniform speed of the engine 
under every variation of load, 


was 


The engine is thus 
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The form of the governor, as above illus- 
trated will at once convey the fact toa 
practical mind that complicated and expens- 
ive details are avoided, while the working 
parts are reliable and easy of access. To 
insure perfect regulation of speed under all 
circumstances, there must be no slipping of 
the belt. A flat belt should be used, and as 
wide as possible consistent with size of gov- 
ernor. Inno case should the pulley be less 
than 4 inches in diameter, and the belt 14 
inches wide. When very short or vertical 
belts must be used—the pulleys should be 
The 
governor should not be driven by round 


leather covered, to prevent slipping. 


belts or cords. 

The simplicity of design, facility of con- 
struction, and small amount of material em- 
ployed, enable this governor 
to be offered at a very low 
price, and itis to be hoped 
that suitable arrangements 
will be made to bring it into 
extended use. 

Spontaneous Ignition. 





Attention has recently been 
called to some peculiar cases 
of spontaneous ignition of 
hydrogen in air, the pheno- 
menon having been noticed, 
it seems, in factories where 
quantities of zine were be- 
ing dissolved in hydrochloric 
acid for the preparation of 
zinc chloride. Violent ex- 
plosions took place when no 
flame was near, and it was 
eventually ascertained that 
the gas took fire spontaneous- 
ly. It is thoughtto be caused 
by fragments of very porous 
zinc, which, when lifted 
above the surface of the 
liquid, during the violent 
evolution of the and 
so brought into contact with 
hydrogen and air, act just as 
spongy platinum would do 
under the circumstances. The 
performance of such opera- 
open air is recommended. 
The ignition can be shown, according to 
M. Hoffman, by treating afew kilogrammes 
of finely divided zine with acid; the zinc 
dust, he says, may even ignite with water,— 
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LETTERS FROM PRACTICAL MEN, 


New Surface Gauge. 
Editor American Machinist: 


I forward to you, with ashort description, 
a plan of a surface gauge, which I believe 
to be new in the application of the screw 
and sliding sleeve. For convenient and 
positive adjustment, it certainly excels the 
form long in use. 
the old gauge can be placed only approx- 
imately in the position desired, and then 
screwed fast, after which we must move it 
up or down, as the case requires, with the 
nearest hammer, wrench, or block in reach, 
and usually wish we had three hands be- 
fore the operation is completed. 

In the sketch we have a section through 
the length of the device. 

The base A and standard Bare the same 
as in the common gauge, save the addition 
of the counter bore, which receives the 
lower end of the sleeve. 

The upper end of sleeve is closed, except- 
ing the hole for the screw S, which passes 
into the standard. A stiff spiral spring is 
placed on top of the standard, which causes 
the sleeve to press against the screw head, 
and follow its motion up and down. 

A slot is cut through the sleeve at D to 
accommodate astud, thereby preventing the 
sleeve from turning with the screw. 

The plan of the indicator holder is shown 
at JZ, where it will be observed that the 
pointer and clamp are both fastened with 
one screw. 

The design is by Mr. Walter B, Pearson, 


The indicator point of 


|} cause trouble. 
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one of the students in our 
engineering department. 


mechanical 


CHARLEs I. Kina, 
Supt. Machine Shops, 
University of Wisconsin. 
Madison, Wis. 


Shading Drawings. 
Editor Ameri-an Machinist: 


uable to draughtsmen, that I think it worth 
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SURFACE GAUGE. 


passing around, In ordinary drawings for 
shop use draughtsmen do not like to shade 
round bodies by lines in india ink, as their 
lines resemble outlines, etc., so much as to 
Shading ‘with brush and 
India ink is too big a job, and with the or- 
dinary black lead pencil, the effect is ‘‘ flat,” 





and the pencil mark rubs off. My friend, 


I have run across an idea which is so val- | 
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W. H. Thompson (of the Cuyahoga Works, 
Cleveland), uses an ordinary d/ve lead pencil, 
for this purpose. The effect is just what is 
wanted for such work; it does not rub off, 
is very quickly done, and it gives the draw- 
ing a fresh and picturesque appearance 
which is very pleasing. The blue lines 
vever can be mistaken for blue ink distance 
lines, as they are much wider. A great deal 
of free-hand shading can also be done with 
it. The item of time alone recommends 
it, asa drawing can be sbaded in one half 
the time with a blue pencil that india ink 
lines would require. I have in my own 
work substituted one of the ordinary aniline 
indelible pencils, which I prefer to the or- 
dinary blue lead pencils as the marks are 
much more indelible. 
FRANK C. SMITH. 

Delaware, Ohio, Feb. 24, 1881. 


How, and How Not, to Measure. 
Editor American Machinist : 

In answer to the query of 0. S. permit me 
to say, that the differences in measurement, 
of which he complains, probably arise from 
the fact that different men do not use the 
same instrument with which to mark off the 
foot divisions in the ten-foot pole.  Jack- 
knives, cut nails, thumb-nails, pieces of 
chalk, all are liable to vary fiom each other 
in size and thickness, while the division lines 
must Jgiave some breadth, even when the 
finest. How long is a ten-foot pole? Ten 
times the, length of a standard twelve inch 
rule, 120’ = 129000’ ** standard size,” meas- 
ured in an intelligent manner, involving no 
skill, simply a willingness to adopt and use 
in a common-sense Way the means which 
skill has produced in the way of standard 
rules and measuring machines. If a ten- 
foot pole be marked off by placing a twelve- 
inch steel rule even with one end, and mak- 
ing a mark at the front end, then advancing 
the rule, and repeating the operation until 
nine marks have been made, and the last 
end of the pole has been cut exactly where 
the tenth mark would be, it is not probable 
that it will be correct, either in extreme 
length, or divisions, Why?” Because in 
making the marks in front of the rule, the 
entire mark, no matter how broad, is out- 
side of the end of the rule, when to be cor- 
rect the exact center of the mark should 
agree with the end of the rule, and further, 
because in advancing the rule for the suc- 
cessive marks, it is impossible to determine 
when its back endexactly matches the mark. 
So much for how not. 

How? If you have two standard twelve- 
inch rules and a couple of clamps you are 
fully equipped; if you have but one rule, 
carefully cut to precisely the same length a 
piece of sheet steel, or iron, squaring the 
ends up perfectly. Now with the prospect- 
ive ten-foot pole having one end squared up 
perfectly, deal thus: Place one of the rules 
with an end exactly even with the end of the 
pole, clamp it firmly in that position, make 
the first mark at the front end of the rule; 
then, before taking off the clamp which 
holds the first rule, clamp on the second rule 
with its back end resting firmly against the 
front end of the first one. Now remove the 
first rule, and not only make the mark at 
the front end of the second rule, but correct 
the one made before, by marking it over. 
In this way the center of the mark should 
be in the exact spot where the ends of the 
two rules meet; continue this way to the 
end, and not only two poles may be made 
alike, but two thousand, if wanted. 

S. W. GoopyEAR. 
Pittsburgh, Feb. 23, 1881. 


Dogin the Manger Patents, 
Editor American Machinist : 

In your issue of Feb. 19, I note an article 
on ‘‘A Dog in the Manger.” The remedy 
suggested to my mind would be, to require 
by law all patented articles to be manufac- 
tured and offered for sale within a reason- 
able time under penalty of forfeiture. Could 
not such a law be passed’? 

ARTHUR CONE, 





St. Louis, Mo., Feb. 19, 1881. 
























































Mechanical Mistakes. 
Editor American Machinist: 

It is always easier to find faults than to 
correct them; and while the mistakes of 
past ages are being so generally sought 
after, it may be of interest to notice some of 
the mistakes of the present time in the me- 
chanical world. 

In doing this, I do not propose to furnish 
a panacea for the evils referred to, but leave 
the remedy and application with those in- 
terested ina cure. 

There will be, doubtless, some readers of 
the AmertcAN Macuinist who will differ 
with me and say, ‘‘ Physician, heal thyself.” 

Manufacturers generally look upon their 
own products as very free from faults, and 
often chuckle over the apparent mistakes 
of competitors. 

I know this from experience, and have at 
such times felt that to point out what I 
deemed mistakes of others, in a public way, 
would be very prejudicial to my own busi 
ness. This may seem selfish, but it is hu- 
man nature nevertheless. 

About thirty-two years ago I commenced 
to build a small steam engine, and finished 
it two years afterwards, doing the work 
mostly after working hours. This engine 
was weli under way before I knew how the 
steam was to get away from the cylinder, 
the other functions of the valve being but 
partially understood. 

From that time to this I have been look- 
ing out for mistakes, and have often found 
them of my own making. 

Not long since, an engine cylinder, of 
about fifty-horse power, came into my hands 
for repairs, and on examining the slide 
‘valve, which was of the usual D form, | 
found it required to have five-eighths of an 
inch cut out of the exhaust opening. The 
effect of such an error in construction will 
readily be seen by those familiar with such 
things; and it isto be presumed there are 
hundreds like it. It reminded me of my 
early experience with slide valves. 

Closely allied to freeing the cylinder of 
spent steam is that of liberating the con 
densed steam, and, perhaps, primage from 
the boiler. 

A common error is to connect two pipes, 
one from each end of the cylinder, to a T, 
and then carry off the water through one 
pipe. 

This was another of my early mistakes; 
the effect being that much of the water was 
forced from the steam end into the exhaust 
end of cylinder alternately. 
will this be if the 
brought low, as should always be done. 


Especially 
so back pressure is 

Excessive back pressure 1s evidence of 
another mistake in construction, especially 
in portable engines, and where exhaust 
steam is used for heating purposes. 

The extent of this error is seldom known, 
as itcan only be accurately determined by 
the use of a steam-engine indicator—an in- 
strument that many engine builders know 
but little of, and never use, which is another 
serious mistake. QUIRK. 
Chattanooga, Tenn. 


Testing Bleached Shellac, 
Kditor American Machinist: 
Several years ago I received a quantity of 
shellac. <A 
portion was dissolved, and the rest lay for a 


exceptionally good bleached 
year or more inaclose drawer in a warm 
room. When the latter was required for 
use, it was found that it would not dissolve 
in the alcohol, but would only swell up and 
soften into a jelly, like glue soaked in cold 
water. When the alcohol was pressed out 
between the fingers, the shellac remained of 
a dryish earth-like consistency, without any 
At first it 
was supp sed to be the fault of the alcohol, 
but after that had been found 
good, I concluded that the shellac had oxi- 
dized, or insome other manner deteriorated 


adhesive properties whatever. 


tested and 


by age. 

When bleached shellac is new, it is very 
solid and breaks with a clear fracture, but 
as it grows older, it becomes friable, often 
so much so as to be easily crushed in the 
hand 
to dissolve it in cold or slightly warmed 


At this stage it is usually impossible 
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alcohol, the only method that I have tried. 
When the shellac does not look well, I test 
it by placing a small piece ina glass and 
covering it with alcohol. If it is good 
enough, it will dissolve in five or ten min- 
utes, covering the bottom of the glass an 
eighth of aninch deep. If it is not good, it 
will only swell up, not coloring the alcohol 


at all. 
Ray. 
Springfield, Mass. 






































REAMER OR BoriNG TOOL. 


New Reamer or Boring Tool. 
Kditor American Machinist: 

Probably some of your readers are using 
screw machines to bore and turn small 
gears, wheels, etc., and no doubt have had 
difficulty in keeping the reamed 
straight and of uniform size, inconsequence 
of the machine getting out of line. The 
method of holding the reamer, shown in 
the accompanying drawing, has overcome 
all my trouble in this direction, and _ per- 
haps may be acceptable to some one who 
has not yet found a remedy. The ball- 
shaped end filling the hole in the socket 
(which is put back as faras possible in the 
hole in turret), and held as shown, allows 
the same freedom of movement as in the 
ordinary operation of chucking in a lathe. 


holes 


Three or four springs at the front serve to 

keep the reamer in position to enter. This 

tool (which is NoT patented) is the ‘‘ joint 

invention”’ of a ‘“‘rising young artist” from 

Hartford, known as ‘‘Joe” Bowers, and 

yours truly, WALTER L. CHENEY. 
Orange, Mass., Feb. 24, 1881. 


A Belt Joint. 
Editor American Machinist : 

Enclosed I send you a joint cut out of a 
narrow belt, which is represented by the 
annexed cut, showing my method of lacing 
light belts with wire, and it makes the best 
joint lever saw. Have used it about four 
years, and like it better and better. The 
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A BELT JOINT. 


best wire for the purpose is No. 22 anneaied 

Have tried No. 23 copper wire, but 

it breaks too easy. ALBERT BAKER. 
Westfield, Pa. 


brass. 


Illustration of Piston Travel, 
Machinist: 

One of your inquirers asks why the pis- 
ton of an engine runs faster one half of the 
stroke than the other. 


be 
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Editor American 


This question puzzles 
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a great many, and an ordinary answer does 
not always make it plain. I find the accom- 
panying diagram the simplest and clearest 
way of illustration, but have never seen it 
published. The guides are represented by 
A, the center of cross head by 4, the connect- 
ing rod by ¢, the circle described by crank 
pin by d, the end of rod by e, and f showing 
the pin at half stroke. Now the rod ec, from 
e to b, is the same length as from 6 to center 
of shaft g. But when the rod is brought up 
to the pin f, the piston has to be brought for- 
ward, therefore the piston will travel fastest 
at the back end of the cylinder, as it has far- 
ther to go in the same length of time. 
W. E. CRANE, 

1881. 


Or 


25, 


Waterbury, Conn., Feb. 


Lack of Independent the 


Shop. 


Thought in 


Editor American Machinist : 

Why are there so few really 
chanics? 

Is it not surprising that so small a_per- 
centage of who of having 
‘learned a trade” are really so deficient? 
Men who have naturally an accurate eye 
can plane up a piece of work ‘‘ true,” 
to the required measurement,* and turn it 
over to the foreman a very creditable *‘ job;” 
and there are many of them. But when 
these Same men are entrusted with the re- 
pairs of machinery, especially if at all in- 
tricate in its arrangement, few the 
proper judgment and thought that it is fair 
to suppose a man boasting himself a ‘‘ me- 
chanic” should. 

It is a very common thing to hear men 
say, ‘‘] have taken the thing all apart, and 
can’t see anything wrong with it.” They 
cannot tell how nor where to look for the 
defect, and instead of attempting to find 
just where the difficulty lies, with a cause for 
it, they fly around and ‘‘ take the thing to 
pieces,” hoping to find the trouble lurking 
about somewhere inside, and not finding it, 
‘put the thing together again.” Perhaps 
it goes off all right if the fault is nat due 
to undue wear or breakage, in which case 
the man reports to the foreman, ‘‘ the job is 
all right” —‘‘ works better than it has for a 
long time’’—while he is totally ignorant of 
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the cause of the trouble er the cause for its 
starting off all right, and thinks no more 
about it. 

If it had not gone as it should, very prob- 
ably he would have spent hours, when min- 
utes, with a little intelligent thought on the 
subject, would have sufticed. 

I once asked the question of a large man- 
ufacturer of steam pumps, having occasion 
to complain of the unsatisfactory work of 
one of his men: ‘‘ Why is it that men do 
not think for themselves? If there is any- 
thing wrong with for in- 
stance, out of the ordinary course, either 


a steam valve, 





you or your superintendent have to look in- 


| dying the difficulty. 
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to the matter and give directions for reme- 
Your workman looks 
into the chest in blank bewilderment, and, 
when shown the cause for the trouble, says, 
‘Why, I didn’t think of that,’ or to that ef- 
fect.” The reply I received was, ‘‘If all 
mechanics were as you would have them, 
there would be no room for you and me.” 

It may be so; but it seems to me that a 
man’s natural ambition should impel him to 
think for himself. There is room for a 
number of that class of mechanics. 

The lack of thought in men may not be 
seen so plainly in a shop at work on special 
ties, where the workmen are continually 
under the eye of a competent foreman, who 





Piston TRAVEL. 


does the thinking for them. But in large 
factories, where 1epair work is done in a 
shop on the premises, or where men are to 
be sent into different departments to effect 
repairs, and the eye of the foreman can’t 
follow them, the work is left to their own 
judgment, faults of this kind are seen to au 
extent that would be thought impossible 
among intelligent men. 

Why isit so? Is it not because these men 
have never learned to think for themselves? 

One would suppose that experience would 
teach this lesson. It seems as if the faculty 
of thinking passes away with theirappren: 
ticeship. It is to be hoped that the appren- 
tices of to-day will not let this faculty 
lie dormant. THOUGHT. 

Brooklyn, N. Y,, Feb. 28, 1881. 


Counterbalancing Engines. 
Editor American Machinist: 

The inquiry of J. H. Killey is one which 
may very properly give rise to considerable 
discussion. Without attempting mathe- 
matical analysis, | would say that— finding 
in general practice better results given by 
no counterbalance than by too heavy ones, 
and thinking 
than either, I 


some better way might exist 
attempted, and was apparently 


successful with the accompanying dia- 
gram. 

The shock of arrested motion is repre- 
sented by 1. The usual counterbalance 


being at 2; its inertia tends towards 3, the 
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COUNTERBALANCING ENGINES. 


resultant being a shock in the direction of 
4. By placing the counterbalance at 5, the 
tendency of its arrested motion, to a gicater 
or less extent, counteracts the shock 1. I 
have run an English gate—heavy—at 200 
revolutions per minute, by this means, with 
so little jar as to be able to write on my 
knee while sitting on the carriage close to 
the saw. 

The shock 1 is evidently the resultant, 
not only of the weight of the connecting 
rod, but of all other, parts moving with it, 
and for a full solution of the, position 5 all 
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these data must be weighed. Thepin being 
attached to the wheel (or crank) can evi- 
dently be balanced at 2, with so much of 
the connecting rod as has its center of 
gravity coincident with the pin. The rest 
of the reciprocating parts will be found 
better balanced nearer 5, and it appears to 
me that some person competent to the task, 
and having leisure therefor, might give use 
ful information, perhaps even rules, towards 
finding its place and weight. This will, of 
course, apply only to engines moving in a 
single direction. 
Kansas City, Mo. 


W. PEARSONS. 


Cutting Tools.—A Well-tried Shaft Coup- 
ling. 
Editor American Machinist: 
I notice in your issue of February 26th, a 
device for an iron planer to hold the cutting 
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tools, and also a letter from C. C. Hill on 
finishing cylindrical work, and two letters 
on shaft couplings. The planer device is a 
good thing in its way, but there is an easier 
way of accomplishing the same object, this 
way being to shape tools according to the 
Whitworth system, which is shown in Fig. 
1. The whole idea is to place the cutting 
edge of the tool in such a position with re- 
lation to its body, that the spring of the 
tool shall be in a direction to have the least 
possible effect in affecting the depth of the 
cut. Thus the spring will have, as its center 
of motion, the dot at A, and the cutting 
edge being at the shortest radius 
or distance from A, the motion 
is the least possible, while it is 
so placed that its line of spring, 
as denoted by the curved arrow, 
is the nearest possible, as_ to 
coincidence, with the work 
surface. 

Now examine the tool in Fig. 
2, and you will observe that to 
whatever extent it springs, it 
dips into the work, while the 


radius from the center of motion of the 
spring is greater than in Fig. 1, and, 


therefore, its effect upon the work under a 
given amount of spring. If any practical 
mechanic wants to become convinced on this 
point, let him place a tool with its cutting 
edge 10 inches out from the tool post, and 
he will find that shown in Fig. 1 will work 
easily enough, to takea good cut with, while 
that in Fig. 2 will cause great difficulty. 
It is just the same in lathe 
work. The tool for really 
true work should be on the 


Whitworth plan, as in Fig. pS 
3, and not the abortion f 
shown in Fig. 4. fl never { 


found any difficulty in turn- 
ing cylindrically true work; 









and by cytindrically true 

work, I mean (true, not to : 
tooo but so true that cal- ( 
lipers adjusted with the = 
most delicate adjustment, 

failed to show any error 
whatever in short work. 


This requires no trouble at 
all, but in long’ slender 
work it requires considerable 
care. While on this subject 
of lathe work, let me ask your readers to 
state in your columns how they,would chuck 
the piece of work shown in Fig. 5, it having 
a cone at A, and a left-hand thread of, say, 
4 pitch at B, to be made dead irue with the 
axial line of the shaft? 

On the coupling question, let me say that I 
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know of a line of shafting about 100 feet long | 
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and three inches diameter, driving at its ex- 
treme end very heavy machinery, as a steel 
tyre stretching machine,a blower fora black- 
smith shop having 25 fires (the farthest being 
200 feet from the an hydraulic 
press, two heavy plate shears and punching 
presses for boiler making, a set of rolls, a 


blowers), 


bolt-forging machine, and several other ma 
chines. The couplings were put on in 1847. 
I left them running in 1867, and not one had 
ever given the least trouble whatever, or 
been touched, except that in 1867 1 put on 
a new one to extend the shaft line, to drive 
anaxle-turning lathe for steel crank handles, 
I chipped 
and filed the shafts, chipped keyways and 
fitted the coupling in two days’ work. Two 


the lathe having six slide rests. 


years ago I made an enquiry if 
these coupings had ever given 
they 
never had, and that the engine 
had not stopped one moment on 
their account since 1847. I may 
add that one length of shaft 
in that shop had a length of 
30 feet of 3” shaft; thus ( 


out, and was informed 


over 


coupled and without any bearing / A 


to support it, and drove a pair 
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CONNECTICUT. 
halves a a, of cast iron which are drawn to-| The Crosby Manufacturing Company, 
Glastonbury. Edwin Crosby, Lincoln E. 
Crosby, et a/. incorporators. Capital, $20, 
|Q00. Shares, $100. Purposes the manufac 
| ture of woolen cloths and yarns. 
Certificate filed March 2, 1881 
MASSACHUSETTS 


oa | 
be seen by the engraving, and consists of two 


gether by the bolt c; the centre of the coup 
ling is recessed to enable the coupling to 
take a better held on the shaft which is pre- 
vented from turning by the pins dd, This | 
coupling offers no projections to catch the | 


clothes or belts; is quickly applied or re The W. G. Medlicott Co., Springfield; 
moved. One line shaft upon which these hi m. G. aie egg Prest., James Kirkham, 

; : , reas. ; Capital, $100,000, in shares of $100 
~( gs are used transmits power t rive! . : Bra 
couplings are used transmits power to d jcach. For the manufacture and sale of knit 


the following machines, viz. : 6 engine lathes- | ooods and kindred articles. 
4 speed lathes, 1%” shafts, 12 small bench | 
Brown and 


Feb, 28. 


Boston Steamboat and Pier Company, 
soston. J. W. Norcross, President; Arthur 
D. McClellan, Treasurer, Capital, $100,000, 
in shares of $100 each. For the carrying 
on of: the business of a common carrier by 
water, of persons and property to and from 
Boston, Point Shirley, Broad Sound Pier, 


lathes; while another drives 1 
Sharpe milling machine, 1 cutting off lathe, 
13 engine lathes, 1 upright drill, 4 band, 
speed lathes, 16 small bench lathes, 1 grind- | 


ing machine, 1 shaper, 9 special grinding 
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of heavy bevel wheels that broke 

about every four years from the R 
strain. They had about a 6’ 

face, were 26° diameter, and | 
had eight heavy arms. The 


form of this coupling is such as in Fig. 5, 
being an improvement on a somewhat simi- 
lar form already illustrated in your col 
umns. The joint, however, is not parallel 
to the shaft axis, but 
shaft axis, as denoted by the dotted line. 


at an angle to the 


This prevents the joint from separating 
endways, while the coupling and key cause 
the end faces at A Bto be forced together, 
and this very pressure, on account of the 
dovetail feature of those surfaces, forces 
the longitudinal joint faces together, the 
Also 


because of this dovetail feature, the key is 


ends of the shaft acting as drivers. 


almost superfluous, as a simple set screw 
would be ample, because there is no strain 
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tending to move the shafts endwise. This 


may not be acheap coupling, but it is, be 
yond question, a superior one, and, in my 
Ot 
the shafts are 


opinion, the best of any yet devised. 


course I am assuming that 
turned to equal diameters and to fit the 
sleeve, which I do, because I never found 
any trouble in that respect. 

Josmua Rose, M. E. 


New York, March, 1881. 
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Editor 


American 


The accompanying sketch will convey to 


your mind a fair idea of a simple and effi 
cient shaft coupling which we are using in 


our establishment to connect the sections of 


a line of 1%” shafting. 


Fig. + 


machines, and all running ata high rate of 
speed. The American Watch Company use 
this stvle of coupling for all of their line 
shafting. AMBROSE WEBSTER. 
Waltham, Mass. 
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Newly Incorporated Companies. 
NEW YORK. 

New York Steam Forge Company, New 
York; Thomas IL. Suzade, John 8. Newbury 
and others incorporators; Capital $25,000, 
in shares of $50each. For the manufacture 
of and dealing in railroad car axles and other 
iron work. Feb. 28. 


United States Artificial Stone and Marble 
Company, New York; Henry D. Wallen, 
Wm. T. Crim and others incorporators; 
Capital $150,000, in shares of $10 each. To 
manufacture stone and marble under patents 
granted to Wm. H. Young. Feb. 28. 


Siemens Anderson Steel Company, New 
York: Robt. J. Anderson, L. M. Lawson 
and others incorporators; Capital $1,500, 
000, in shares of $100 each. For the manu 
facture of steel and iron under the Siemens 
patent process. Feb. 28. 


The Double Weaving and Cutting Com 
pany, New York; Herman Kobbe, Walter 
Kobbe and others incorporators; Capital 
$300,000, in shares of $100 each. For the 
manufacture of machinery (under patents 
granted to Reuben H. Plass) for the splitting 
or cutting of pile fabrics, and for the manu 
facture and sale of pile fabrics. Feb. 28. 


The Cowman Manufacturing Company, 


New York; Capital, $500,000, in shares of 
%100 each; John Cowman, Geo. Henry 
Frost and others, incorporators. For the 


manufacture, use and sale of cigarette ma 
chines, and the transaction of business con- 
nected therewith. 


The Chronometer Stamp Company, New 
York; Frank B. Wood, Henry J. Brown 
and others, incorporators ; Capital, $50,000 
in shares of $25 each. For the manufac 
ture and sale of chronometer stamps, and 
other business connected therewith. March 
Ist. 


The Paul Security KBox Company, New 
York; George D. Paul, Wm. Lisle, Jr., and 
others, incorporators; Capital, $100,000, in 
shares of $20 each. To manufacture and 
sell letter boxes and boxes for collecting 


fares, and to have such boxes upon a 
royalty. March 2. 
The Bradford Pen Manufacturing Com 


pany (limited), Mount Vernon, Westchester 
County; George Bradford, John H. Bennet 
and others, incorporators; Capital $20,000, 
in shares of $100 each. Forthe manufac 
ture and sale of steel and metallic pens, 
pen-holders, tips, fountains, and other arti 
cles used in and helonging to the pen trade. 


This coupling is extremely simple,’as will March 2. 





! Nahant, Lynn, and other cities along the 


coast of Massachusetts, and the building 
and maintaining of an ocean pier, cafe, and 
other buildings and structures at Broad 
Sound Point, in the town of Revere. 
Feb. 25. 


Sinaloa and Durango Railway Co., Limit- 
ed; Edward L. Davis. Chas. W. Pierce, S. 
W. Richardson, J. H. Brooks, Wm. H. Hill, 
Jr., R. R. Symon, Thos. N. Hart, W. S. 
Blanchard, J. 8. Cumston, Directors; Capi 
tal, $100,000, in shares of $100 each. ‘To 
construct and maintain a railroad and tele- 
graph from the city and port of Altata, in 
the State of Sinaloa, United States of Mex 
ico, thence northeast to and through the 
city of Culican, thence southeast to and 
through the city of Durango, in the State 
of Durango, and to any part of the State 
of Durango, and such other main line and 
branches as said corporation may be author- 
ized vo construct by the grant or grants of 
the Government of said United States of 
Mexico. March 1. 


PENNSYLVANIA, 

Girard Point Storage Company, Phila- 
delphia; Joseph D. Potts, George B. Rob- 
erts and others, incorporators; Capital, §2, 
000,000, in shares of $100 each. For doing 
a general storage business, transferring 
merchandise from vessels to cars and cars 
to vessels, constructing elevators, Wharves, 
warchouses, docks, lighters, tugs, and other 
appliances necessary for the transaction of 
the business of the company. Feb, 21. 


North Side Passenger Railway Company, 
Pittsburgh; Wm. B. Rodgers, Wilson Mce- 
Candless and others, incorporators; Capital, 
$100,000, in shares of $50 each. For the 
construction of a street railway in the cities 
of Pittsburgh and Allegheny. Feb. 25. 

Park Passenger Railway Company, Pitts 
burgh; Wm. B. Rodgers, Joshua Rhodes 
and others, incorporators; Capital, $200,000, 
in shares of $50 each. For the construction 
of a street railway in the cities of Pitts 
burgh and Allegheny. Feb. 25 


25. 

Penn Incline Company, Pittsburgh; Wm. 
II. Latshaw, Jno. J. O'Reilly and others, in 
corporators; Capital, $50,000, in shares of 
S50 each. For the construction, mainte- 
nance and operation of one or more incline- 
plane railways in the city of Pittsburgh. 
‘eb. 26. 


— 


ie 
Finances of an Exhibition Society. 


At the meeting of the Executive Com 
mittee of the New England Manufacturers’ 
and Mechanics’ Institute, held in Boston, 
March 2d, the treasurer’s statement up to 
March 1, 1881, disclosed the following as 
the financial condition of the organization: 
Original capital was $100,000; Jan. 6, 
, increased $100,000; Total, $200,000; all 
of which has been subscribed for except 
$15,000, the 


quired by law to be sold at public auction. 


2] 


which is about amount 


re 
Expended for incidental expenses for or 
ganization, printing, ete. 
#4 375.15; real estate and building account, 
$10,844.11; Total, $15,219.26; 
$184,780.74. Remarks were made by Presi 
dent James L. Little; Hon. E. R. Mudge of 
Boston; Hamilton A. Hill, Boston; Theo 
dore C. Bates, of Worcester; Edward Ken 
dall, of Cambridgeport. 

The following officers were unanimously 
elected, Executive Committee for the year 
1881-2: James M. Little, E. R. Mudge, 
William B. Merrill, John F. Wood, Royal 
C. Graves, Edward Kendall, R. M. Pulsifer, 
James H. Work, Henry Mason, George L, 
Damon, Frederick W. Griffin, A. L. Cool- 
idge, Sslomon A. Woods, Aretas Blood, 
W. ©. Lovering, Frederick Grinnell, A. D. 
Lockwood, Fred Ames, George Crompton, 
George H. Corliss, Charles H Hersey, 
James H. MeMullan, Horace Fairbanks, 
William E. Barrows, Joseph R, Hawley. 
Treasurer, John F. Wood; Secretary, Fred 
erick W, Griffin, 
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How Can Monopolies be Restricted ? 


The popular movement against corporate 
monopolies, which a few months ago was 
started, with a view of securing legislation 
to restrict telegraph and transportation 
companies, has been exaggerated upon one 
hand, and ridiculed upon the other. As to 
the means and instruments by which the 
leaders of that movement expect to obtain 
the active co-operation of legislative bodies, 
we shall not inquire. The kind of influence 
brought to bear upon the members of these 
bodies, by wealthy corporations enjoying 
exclusive privileges granted by the State, is 
well known. It is pertinent to inquire 
what are to be considered as monopolies 
dangerous to the public welfare, and 
whether the genera] government and State 
governments are warranted in interfering 
with their schemes, so as to prevent wrong 
being done to the mass of citizens affected 
by such monopolies. 

The word monopoly is thus defined by 
Webster: ‘‘The sole power of dealing in 
any species of goods or of dealing with a 
country or market obtained either by en- 
grossing the articles in market by purchase 
or by a license from government; sole per- 
mission and power to deal; exclusive com- 
mand or possession.” 

It is clear enough from this definition that 
monopolies are of two distinctive classes, one 
supported wholly by private resources and 
the other by government license or privilege. 
Both may be built up under the protection 
of unjust laws, but the right and duty of 
direct government interference would seem 
very plainly to adhere to cases in which the 
evil, for which a remedy 1s needed, exists by 
virtue of a special government license. 
This principle is not changed by the absence 
in any case of a charter of incorporation. 
Manufacturing establishments may be incor- 
porated, but the act confers no greater priv- 
ilege upon them than that of dividing their 
pecuniary interests into shares, represented 
by negotiable stock certificates. It gives 
them no favors in the way of conducting 
business. 

Railroads may be owned by an individual 
ora firm, but special prerogatives are granted 
to them by the State the same as if they were 
incorporated. If a merchant or a manu- 
facturer is able to control the market for 
some article of extended use by purchase, or 
if a combination of merchants or manufac- 
turers are able to do so, it is difficult to see 
how the government can rightfully take such 
cognizance of the fact as to put a stop to 
their operations by special enactments, unless 
it had previously conferred particular pow- 
ers upon them, the abuse of which consti- 
tuted the monopoly. 

There are those who have a chronic dis- 
like of any government control of railroad 
or telegraph companies, but, according to 
our observation, these individuals seldom 
show any dislike of the granting of exclu- 
sive powers to the same companies by the 
government. A monopoly ought never to 
exist under special protection of the State. 
If itis a bad public policy for the govern- 
ment in cases of emergency to place in- 
creased restrictions upon transportation 
companies, it must be conceded that no 
proper authority exists to redress public 
grievances growing out of abuses of a gov- 
ernment license, It isevident that any as- 
sumption leading to such a conclusion is a 
Just how far the control of the 
State should be exercised is difficult to de- 
cide. It ought, however, to extend far 
enough to accomplish the desired object of 
protecting all classes of citizens from the 
oppression of licensed monopolies, but no 
farther. No good excuse can be offered for 
excessive and burdensome legal restrictions 
upon such companies, any more than one 
can be offered for the unjust use of the pow- 
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chinery and employing hundreds of work- 
men, are running twenty-four hours a day, 
using the electric light for night work. No- 
where could we hear any complaint for lack 
of orders, but everywhere there seems to be 
a scarcity of first-class machinists and 
draughtsmen. The call is for a kind of 
workmen that do not require a foreman to 
watch them on every job. Draughtsmen 
are needed who have a practical knowledge 
of the functions and operations of machin- 
ery, Who not only can lay out a machine 
upon paper, but can tell how it will work 
when built after the plans furnished. 


——- -_>e —— 
Iron Foundry Matters. 


Considerable interest has lately been stir- 
red up among our practical correspondents 
about iron foundry matters. The produc- 
tion of good castings is by some considered 
a matter largely governed by chance; while 
by others, of equally long experience, it is 
considered a direct result of skill, combined 
with good material and apparatus. Unless 
these latter elements are present in the ma- 
chine shop, the boiler shop, the forging 
shop, and the pattern shop, results will ne. 
cessarily be uncertain to a greater or less 
degree. Proper mixtures in the cupola and 
the shrinkage of iron in cooling must be 
well understood by the skillful foundry- 
man. Insome localities it is very hard to 
get good clean, smooth, iron castings. The 
reason, however, can be discovered in lack 
of skill rather than lack of facilities. In 
one foundry case lately coming to our at- 
tention, the castings were all very rough, 
and the superintendent argued that they 
could not be made to come out smooth. 
One day a customer, after berating the con- 
cern for furnishing such rough work, threw 
an armful of oyster shells into the cupola 
when it was charged, the result being to 
cause smooth and regular castings at the 
next moulding. The observance of such 
little details about a foundry often makes a 
surprising difference in the quality of work 
produced. In shrinking, the smallest parts 
of a casting cool, and often become hard 
while the thicker and heavier parts are still 
in a molten state. This is likely to cause a 
distortion of the parts. 

By some methods the heavier parts are 
cooled artificially, so as to prevent spring- 
ing and cracking. The most uniform cast- 
ings, however, are made by keeping the 
thin and light parts in a molten state, until 
the whole solidifies together, This prevents 
twisting and distortion, also makes the 
castings uniformly solid. Castings are 
regularly made in this city, proportioned 
like a wheel (in one piece), with spokes as 
thin as a 4 inch gas pipe, and a rim as large 
as a man’s leg, without any more distortion 
of parts than if moulded of wax from the 
same pattern. Such jobs are not excep- 
tional in the foundry referred to, but are 
common and are not cousidered wonderful. 
The small parts are jacketed, so to speak, 
with melted iron, at the same time the 
mould is filled, so that the whole cools 
gradually and uniformly. 

Foundrymen should study into cause and 
effect as much as machinists or any other 
mechanics. The improvements in iron 
foundries within a few years have been nu- 
merous and important, and there is still 
room for more progress. Many manufac- 
turers are now adding small foundries to 
their other plant, and there is need of a 
more widespread knowledge of iron cast- 
ing. 

Learning Two Trades. 


Recent discussions in our columns have 
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work is carried on, is a standing proof of th; 
wisdom of this conclusion. The pattern 
maker who goes on making new patterns 
that cannot be reasonably cast, in serene un- 
consciousness of the trouble thus inflicted 
upon the hapless moulder, is not a profit 
able feature of any establishment. Th, 
moulder, who is also an expert pattern 
maker, need not necessarily be any th 
worse moulder, while in many shops, th, 
ability to turn his hand readily from th, 
one branch to the other, should circun 
stances require, is one which is not lik« ly 
to lack either profit or appreciation. 
———__+4e—__—__ 

Opportunities in the Northwest, 


We recently received a letter from a resi 
dent of Minnesota, asking if we could put 
him in communication with an enginee: 
who has a thorough knowledge of the ma 
chinery and processes involved in making 
twine from flax fiber. The writer says in 
that State flax is grown largely for the sake 
of the seed alone, tons upon tons of the 
fiber being burned for the mere purpose of 
getting rid of it. Doubtless, the same is 
the case in other States, East and West. 
The same letter also alluded to the splen- 
did advantages afforded for the profitable 
culture and refining of the amber variety of 
sugar cane in that State. 
Persons who have never traveled over the 
great region which is usually spoken of as 
‘“‘The West,” can have but little idea of the 
wonders that are to be wrought by the grad- 
ual filling up and development of these 
great States. Even now, cities which only 
a few years ago were mere villages, or In- 
dian trading posts, contain active mechani- 
‘al and mercantile establishments, whose 
productions and catalogues, issued for gen- 
eral circulation throughout the country, 
might well put many of our Eastern people 
to the blush. 

—_——__+4>e—_— 


Carelessness About Machinery, 

Nearly all the accidents that happen to 
attendants about machinery can be traced 
directly to the carelessness or stupidity of 
some one. Accidents occurring in which 
no one is to blame are rare exceptions. 

It frequently happens, however, that cas- 
ualties take place which at first appear mys- 
terious, but upon due consideration the facts 
are revealed enabling one to see clearly the 
true cause of the disaster. We can best 
illustrate some of these mysteries by re- 
counting a few instances which have come 
under our observation. It is a common 
practice in some localities for aman to take 
out his license as an engineer, put another 
man (who is generally incompetent and 
always unable to pass an examination before 
a board of engineers) in his place, while he 
engages in some other business in which he 

can either make a commission or draw a 
salary, or both. We know of a number of 
instances of this kind. 

If a belt comes off, 
away, an inexperienced man has to perform 
the task. An instance of this kind oc- 
curred lately, where a young man in at 
tempting to put on a large belt, stood upon 
the wrong side of the pulley. Before he 
was aware of the fact, the belt caught and 
drew his arm in between the belt and face 
of the pulley, actually tearing it from its 
socket at the shoulder, leaving him a crip- 
ple for life. If he had known enough to 
have placed himself upon the opposite side 
of the pulley, this terrible calamity could 
never have occurred. 

In France there is a law in force which 
prohibits any inexperienced person from 


the engineer being 





well emphasized the fact that there are 
many ambitious mechanics who would find | 
it to their advantage to learn two trades, 
namely, those of the pattern maker and 
moulder, the old saw, ‘‘ Jack of all trades, 
master of none,” to the contrary notwith- 





While on a short trip through Ohio, last 
week, we noticed an activity in machinery 


expressed by the word ‘unparalleled. 
Some establishments, miking heavy ma- 





establishments which perhaps can best be | 
”!mon bond of knowledge 


| standing. These two trades so interchange 
and run together (where they do not hinder 
each other, owing to the want of a com- 
), that every estab- 


lishment in which a variety of mechanical | 


|manipulating machinery, and until duly 
| qualified they are not allowed under any 
\cire umstances whatever to meddle with 
| machinery in motion. Why is it not so in 
this country? We have seen mere children 
| with a piece of waste in their hands care- 
lessly wiping the oil from the teeth of gear 
|ing, and we shuddered as we looked at 
|them. The least false movement would 
| have resulted in either instant death, or be 
ing made a cripple for life. 
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We have seen men fooling about an iron 
planer while in motion, and one case that 
happened in our presence was that of a men 
who persisted in keeping his tools inside 
the bed of the planer that he was running. 
He was also in the habit of reaching in for 
tools while the planer was at work. The 
result was that one day he kept his hand in 
there too long, and the table moving back 
caught his wrist, jamming it so badly that 
its usefulness was forever destroyed. An- 
other case was that of an engineer, who 
was always in the habit of polishing up the 
connecting rod of his engine while in mo- 
tion. One day his fingers were caught be- 
tween the rod and crank, and crushed so as 
to render amputation necessary. 

It is customary for some employers to take 
out licenses to run their engines, and then 
employ whomever they please to attend 
them. In one case of this kind the large 
engine in an establishment was run by an 
incompetent man, who was employed by the 
proprietor of the concern. The latter held 
a license to run the engine. Upon starting 
the engine one morning the crank caught 
upon the center; the engineer did not shut 
off the steam, but caught hold of the fly 
wheel and succeeded in startingit. He lost 
his balance and his body was jammed be- 
tween the wheel and the side of the pit; bis 
cries brought help to his assistance, the 
steam was shut off, and it required the 
united efforts of several men to extricate 
him from his terrible position. He was so 
badly injured, however, that he died shortly 
afterwards. . 

It is a frequent practice among experi- 
enced engineers to turn on steam when their 
engine is on or near the center, and then help 
the wheel by the application of the full 
strength of their muscles. They may escape 
ninety-nine times out of one hundred, but in 
the hundredth attempt they may get caught 
and sustain loss of life or limb. 

We remember an engineer some time since 
who was employed as engineer for a large 
concern, and upon an inspection of the 
boilerfound the bottom cracked and unsafe. 
This fact was reported to the proprietor who 
told the engineer that if he did not wish to 
use the boiler he would get another man, 
which he did. The boiler gave out in a few 
days so that a new sheet had to be put in. 
Much damage has been done through the 
employment of cheap help for responsible 
positions, 

An engineer was running a large Corliss 
engine in a woolen mill, and drawing $1.87 
per day for his services. The manager of 
the concern took an economical turn by 
discharging this engineer, and hiring an 
‘‘apology ” at $1.50 per day. The new man 
came on duty, and neglecting to put any oil 
in the cylinder, one of the composition 
valve stems stuck fast; and the new man, 
not knowing what was the matter, did not 
stop the engine until it was compelled to 
stop by the breaking of the wrist plate pins, 
and a general distortion of the valve gear- 
ing. During the excitement attending this 
occurrence no water was put into the boil- 
ers, and by the merest chance the low water 
was discovered by an outsider, just in time 
to avoid an explosion. 

The engine was a 250 horse-power, hav- 
ing a condenser attached, and the new man, 
when questioned, confessed that he knew 
nothing of the condenser or the nature and 
uses of a vacuum, and yet he either care- 
lessly or stupidly offered himself at low 
wages to jeopardize not only his own life, 
but also the lives of the hundreds of hands 
employed in the mill. 

The cost of repairs rendered necessary to 
the engine was about $2,000, and the con- 
cern had sense enough left to discharge the 
“apology” and re-hire the engineer. It 
often requires these or similar experiences 


to teach concerns and individuals to be| 


vareful. 
— ~_>- —_—___— 


. Literary Notes, 


THE STEAM ENGINE AND ITS INVENTORS.—A 
Historical Sketch. By Robt. Galloway, Mining 
Engineer. &8vo., 260 pp. Macmillan «& Co., 22 

[- Bond street, New York. 

The book bearing the above title is un- 


like other histories of the steam engine, 














which generally begin with the steam 
Holipiles of Hero of Alexandria, Egypt, 
who flourished about 250 years B. C., in- 
cluding all the apparatus in which steam 
was used as a motive power down to the 
present day. The same ground has been 
gone over again and again by the ambitious 
historian. It would be a very difficult 
matter, indeed, to establish definitely the 
time and place when the power of steam 
was first discovered. But the object of the 
writer of this book (beginning with the first 
application of the cylinder and piston to 
produce power in the air pump of Otto von 
Guericke in 1654) is to advance step by 
step, including only those machines which 
have adirect relation to the cylinder and 
piston engine, which is the great prime 
mover of our time. 

As has been herein intimated, this engine 
was not originally a steam engine at all, 
but from the application of the principles 
of the cylinder to pumps, for both air and 
water, which consumed power, it gradually 
passed through successive stages of im- 
provement until the pressure of steam was 
finally applied to the piston, and in connec- 
tion with other suitable mechanism used to 
develop power. 

Great care has been taken in the preparation 
of the above book, and copious references 
are given to original publications and au- 
thorities, from whence the information was 
originally taken. 
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Under this head we propose to answer quées- 
tions sent us, pertaining to our specvalty, 


correctly and according to common sense 
methods. 








Note.—Those who desire answers to questions 
must give their names and addresses or no notice 
will be taken of their communications. A_ great 
many anonymous letters are carefully deposited in 
the waste paper basket every day. 


KKK‘ 


(1) J. C. B., Denver, Col., asks : When 
and where has the Y¥ tooth gear (shown herewith) 
been used and what advantages does it possess over 
the ordinary spur gearing’ A.—The form of tooth 
mentioned by you is commonly known as the “ her- 
ring bone” tooth,from its resemblance to the bones 
of aherring. The design is old and was at one time 
used extensively upon machine tools. The claims 
for this form of tooth are that by its use back-lash 
is prevented, also that the gearing works more 
smoothly. This is true when the gears are new and 
properly made. But when the teeth become badly 
worn, they will bear only in the center or angles, 
causing a tendency to push the gears apart, and 
necessarily creating an excessive friction upon the 
journals. We are acquainted with a manufactur- 
ing concern who used to apply the ‘herring bone” 
tooth to the racks of all their planers. The result 
was as stated, that the teeth worked well when 
new but after they became badly worn, the planer 
would not take a smooth cut, while the table 
would frequently be lifted from the slides. The 
foregoing reasons, and the fact that these gears were 
hard to make, caused this concern to abandon the 
tooth referred to. They have now adopted the 
best form of teeth known in spur gearing. This 
system was described in our issues of August 7th, 
14th and 2ist, 1880. 

(2) J. H. V., Stanley, N. J., asks: Can 
you inform us of any solder, with which we can 
mend small cast iron (20z.) castings, with a heat 
that will mend hard solder’ We find by using com- 
mon solder, that the muriatic acid in a short time 
rusts under and lets the solder loose. A.—Clean the 
surfaces of the fracture with a file, then take a piece 
of wrought iron, and clean it also by filing. Place 
the wrought iron in the fracture, wire the parts 
together and braze with spelter solder, using borax 
as a flux in the usual way. This process, if properly 
carried out, will secure a joint which will not rust, 
and will be so strong that the casting will fre- 
quently break at other places, rather than at the 
former fracture. 


(3.) E. A. C., Port Richmond, 8. L: 
Please settle the following argument between a 
friend and myself: In putting up a water-feed pipe 
for a boiler, which of the two valves must be on 
neares¢ the boiler, viz., the stop valve or the check 
valve. I claim the stop valve, because if anything 
happens to the check valve the water cannot be 
shut off by the stop valve in order to inspect the 
parts and ascertain what is the trouble with the 
check valve. My friend says this is not so, conse- 








quently Iam wrong. We await your decision. A 
—A stop valve should in all cases be placed upon 
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the feed pipe, and as close to the boiler as possible. 
The chief object being to cover all valves behind it 
so that if anything happens to the check valve or 
any part of the pump, communication with the 
boiler can be shut off at once, allowing any neces" 
sary work to be done. We have known instances 
where the check valve has been next the boiler but 
such an arrangement is considered bad workman- 
ship as the valve cannot be inspected should it be- 
come clogged or stuck. 

(4.) C. E. M., St. Louis, Mo., asks: 1. Will 
the water in a boiler foam if the water is clean and 
pure? A.—Not in a well-proportioned boiler; but 
if a boiler has a poor circulation it is sure to prime, 
more particularly when the heat rises to a high 
temperature. 2. What other use is there for a 
check valve than to hold the water after it is once 
pumped into the boiler; and will a pump supply a 
boiler if the check valve next to the boiler is out, 
providing the valve next to the pump is in good 
condition? A—The object of a check valve is not 
only to hold the water from returning through the 
pipes, but is necessary to relieve the pressure, also 
lessen the wear and tear upon the valves of the 
pump. For other reasons see answer to previous 
question, No. 3, of this issue. A pump will, if in 
good order, supply a boiler without a check valve, 
but should any air get inside the pump it will be 
found very difficult, if not impossible, to start it. 
When a pump has to suck water it is necessary to 
have a pet cock in the pipe above the pump to 
allow the air to escape, in order that the water 
may enter. 

(5.) J. G. B., Tremont, O., asks: 1. What 
is the effect in counterboring the cylinder of a steam 
engine? A.—Cylinders are counter-bored at each 
end a sufficient distance to allow the packing rings 
to wipe over the edges. This is done to prevent 
wearing of a shoulder in the bore, which would 
cause a disagreeable pound in the engine and de- 
velop other difficulties as well. 2. Is lime good to 
put on machinists’ tools to prevent them from rust- 
ing; if not what is? A.—Lime is an excellent sub- 
stance to put into a case where specimens of bro- 
ken or fractured metal are kept,as it readily absorbs 
the dampness. Lime is also good to place in a room 
where finished tools or other work are stored, or are 
in cases for exhibition. But we would not recom- 
mend direct application to the surface of steel. We 
have always found a light coating of good clean 
sperm or lard oil equal to any emergency. If the 
tools are to be laid away they should be wrapped in 
oiled paper. 3. What isa good rule for ascertaining 
the power of a steam engine? A.—See answer to 
question 5, in our issue of Jan. 22, 1881. 
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Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Il. 

Bicycle repairs, spider wheels, frames, bells, stands 
&c. T. B. Jeffery, 253 Canal Street, Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

American Watch Tool Co., Waltham, Mass., Whit- 
comb Watch Makers’ Lathes, and Watch Machinery. 

Wanted to arrange with responsible parties for 
the manufacture of a New Air Compressor. The 
best yet designed. John Fish, 8 Pine Street, New 
York. 

We will pay $1.00 each for clean copies of Vol. 1, 
No. 1, AMERICAN MACHINIST. Sender should write 
his name with pencilon marginof paper. American 
Machinist Publishing Co., 96 Fulton St., N. Y. City. 

James W. See, Designing and Consulting Engi- 
neer, Hamilton, Ohio. 


“Extracts from Chordal’s Letters’? in book 
form, now ready. Cloth. 320 pages. $1.50 by 
mail, postpaid. American Machinist Publishing 


Co., 9% Fulton Street, New York. 

Wood Engravings of Machinery and Tools a Spe 
cialty. Best quality and full satisfaction guaran- 
teed. Charles Murray, 58 Ann St., New York. 

J.C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High St., 
cor. Federal, Boston, Mass.,where he will be pleased 
to receive old and new friends. 

Steam Engines Indicated and Examined. Power 
Measured. W. H. Odell, P. O. Box 274, Yonkers, N.Y. 

Bound volumes for 1880 of the AMERICAN Ma- 
CHINIST.—We’ can furnish Vol. 3 of the AMERICAN 
MACHINIST, Containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. AMERICAN MACHINIST PUBLISHING Co, 


96 Fulton Street, New York. 









Phar se ) 
The activity among manufacturers may 
be seen by the large number of boilers being 


built by Babcock & Wilcox, over 10,000 H. 
P. being now in hand. Their being booked 








as: Wm. Wallace & Sons, 400 H. P., 2d) 
order; Lombard & Ayres, 90 H. P., 6th} 
order; Jessup & Moore Paper Co., 250 H. | 
P., 6th order; Singer Sewing Machine Co., | 
250 H. P., 19th order, goes far to explain 
how the aggregate of their business is made 
up. 


| 





9 


The manufacturers of the Taborindicator 
have recently received orders for indicators 
from the following well-known concerns: 
Cornell University, Stevens Institute and 
Thos. A. Edison of Menlo Park. 


James Minter of Lowell has bought a lot 
of land on Union street, Worcester, Mass., 
and will erect a machine shop 100 by 45 
feet, as soon as the weather will permit. 


F. O’C. Robinson, an Englishman, who 
over a year ago purchased a mill site at San 
Antonio, Texas, has gone to his native land, 
with the intention of inducing a number of 
men experienced in cotton manufacture to 
return with him, and establish a co-operative 
company for the manufacture of cotton 
goods.—Boston Commercial Bullet*n. 


The Belcher & Taylor Agricultural Tool 
Company of Chicopee Falls, Mass., will be- 
gin preparations at once for the erection of 
a building 50 by 25 feet in size. 


Webster & Chamberlin, Worcester, Mass., 
are building a number of electric engines, 
by which to supply electric lights for loco- 
motives on a western railroad. About fifty 
locomotives are to be fitted with electric 
lights. 

The Westinghouse Air Brake Co., of Pitts- 
burgh, are experimenting with apparatus 
for electric locomotive headlights. 


The Herreshoff Manufacturing Company, 
Bristol, R. L., are putting up a new machine 
shop, 66x30 feet. 


The Pratt & Whitney Company, Hart- 
ford, Conn., have nearly completed their 
140x40 feet (three story) addition to their 
shops. 


The Niles Tool Works, Hamilton, O., are 
running 24 hours a day, and are pressed 
with orders for boring mills, radial drills, 
pulley machinery and other machine tools. 


The Cope & Maxwell Manufacturing Com- 
pany, Hamilton, O., have just issued an il- 
lustrated catalogue of their steam pumps 
and pumping machinery. They are crowded 
with orders for all classes of pumps from 
boiler feeders to large water-works engines. 
They find great difficulty in securing a suf- 
ficient number of good machinists, 


The Youngstown News has every reason 
to believe that within the next few months 
that city will have one of the largest estab- 
lishments for the manufacture of wagons in 
the state of Ohio. 


A number of capitalists from Logan, with 
a capital of $25,000, are negotiating for a 
site at Portsmouth, O., for the building of 
a manufactory of firebrick works, 


J. 8S. Worth, of the Coatesville (Pa.) Iron 
Company, is about to build a new rolling 
mill at that place, and the machinery is now 
being built. 


A company for the manufacture of sew- 
ing machines, with a capital of $50,000 or 
$100,000, is projected at West Chester, Pa. 

A new furniture company has been organ- 
ized at Grand Rapids, Mich., with a capital 
of $30,000. The name of the new establish- 
ment will be ‘‘The Valley City Manufactur- 
ing Company,” the purpose being the manu 
facture of the medium and cheapest grades 
of furniture, packing boxes, ete. 


The Wagner Palace Car Company is, it is 
understood, to give a thorough test to a 
newly-patented car wheel, which is pro- 
vided with a rubber belt between the wheel 
and the tire, and will, it is claimed, prevent 
the frequent breaks which occur in conse 
quence of wheels striking the 
National Car Builder. 


The Russell Manufacturing Company 
will build another large factory at Middle- 
town, Conn., the coming spring. It will be 
of brick, four stories high, forty by ninety 
feet upon the ground, 


frogs. - - 


There is talkof working Sayles’ emery 
mine at Adams, Mass., and it is said thata 
company with $12,000 capital will begin 
operations in the spring. 


The Boott Cotton Mills of Lowell, Mass., 
are about to put in a Porter-Allen high 
speed engine of great power. 


P. C. Holmes & Co., Gardiner, Me., 
make a specialty of gears. They will soon 
add one or two new buildings to their 
works. 

Wm. Tod & Co., Youngstown, Ohio, are 
running full on stationary engines, blast 
furnace work and blowing engines. Their 
foundry has facilities for turning out single 
castings up to forty tons. 

The Stiles & Parker Press Co., Middle- 
town, Conn., write us: 

Business is still driving us. The addition 
we put up last summer is full to overflow- 


ing. Inquiries and orders are coming in 
this month faster than for several months 
past. 


The Yale Lock Company, of Stamford, 
Conn., have voted to increase their capital 
stock and add to their buildings . 
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Machinists’ and Engineers’ Supplies. DELL, 

The firm of Barker & Berton, 422 East 23d 4 
New York, has been dissolved by mutual conser 
Mr. Charles A. Berton retains the agency for the 
Jarvis Furnace at the same location. 

Kingsbury & Draper, 53 East Third St., St. Paul, No. | Exchange Place, 
Minn., have issued an 1881 Illustrated Price List of 
Tools for Carpenters, Machinists, Cabinet-Makers, 
Carvers, Pattern-Makers, Moulders and Amateurs. 
The book is handsomely and creditably gotten up, 
and comprises a large variety of tools for the classes 
of mechanics named. 

We have received a copy of the new illustrated 
catalogue of machinists tools made by F. E. Reed, 
Wor: ester, Mass. It is in pocket form and gives 
prices in every instance 

a 
Iron and Metal Review. 


Pig iron is listless, in a measure. Brokers have 
very little to do in American pig, most of the sales 
apparently being made from furnaces. No. 1 
Foundry, $25 to $26; No, 2, $22 to $23; Gray Forge 
$20 to $21; Scotch Pig is sold ina res bead way at 
$2150 to $25 for Coltness; $22 for Eglinton and 
$23 to $23.50 for Glengarnock,( euekunne and Carn- 
broe. No.1 Wrought Scrap is in good demand at 
$30 from yard. Bar iron from store sells steadily on 
a basis of 25e. for refined. Ingot Copper sells at 
194c. for lake and 18%c. for Baltimore. Tin has 
an upward tendency at 1984C. to 204c. for Straits, 


FOR SALLI 
Hee eter eating Me abowt PUAN Machine Co ADtomatic Cut-off Engine 


53¢c. to 5'¢e. for Silesian and 5e. to 5lgc. for Do- 13x36, Band Wheel 10 ft. diameter; 21 inch face. 
mestic. Sheet Zine, 7c.; iainone, 1444c. to 15¢c. | In perfect order. Also, one 8x24 


oe ae: Side Spring Corliss Engine. 
=> WANTS D- 


E. P. BULLARD, Dealer in Machinery, 
Wanted, Foreman for Machine Shop. Thorough 


BOSTON, 


MASS. 


REPRESENTING 


EKMAN & C0. 


GOTHENBURG, 


SWEDEN. 





14 DEY STREET, NEW YORK, 





1 tent t anage ‘n. Satisfactory 3 . 
mechanic competent to anaee WW Pasa sone \avional Steam Boiler Co. 
Office, 51 & 53 Sudbury St., Boston, Mass. 
E. H. ASHCROFT, Treas. 


Corning, N. Y. 

Wanted.— By a graduate of the Scientific School at 
an eastern college, who has had practical experience 
in machine design, a situation as draughtsman and 
designer. Good references. Address, Draughtsman, 
P. O. Drawer 38, New Haven, Conn. 

Wanted.—Foreman for machine shop employing 
60 men. He must be energetic and thorough. Nor- 
dyke & Marmon Co. Indianapolis, Ind, Build- 
ers of Flour Mill mac hine Ty. 

Molders wanted.—Five bench and three floor mold- 
ers on light work by day or piece First-class 
workmen, steady and reliable, can have permanent 
situations. Good wages paid weekly. Springfield 
Foundry Co., Springfield, Mass. 

Wanted.—A thoroughly competent man as Super- 











intendent of the Novelty Iron Works, Cleveland, O. 
100 men. Manufacture machinery, bridge-work, &c. 
Ww ante d.—A Foreman Moulder for foundry, where 
large castings for steam engines, ete., are made. 
Apply ve letter to “109,” office AMERICAN MACHINIST. 
Wanted. —A competent draughtsman, machinist 
and tool maker desires aw cngagement; is afirst-class Valuable facts bearing on the efficiency of Steam 
pi arn M hg AR 5 Now Ha oo eae werk. Boilers furnished on application as above. 
Wanted—Foreman capable of laying out marine 
and general work. Good situation to steady man; FOR SALE. 
must come well recommended. Chicago Steam 
Boiler Works, 66 to 72 Michigan St., Chicago, Il. Heavy Lathe, 7 ft. swing, 16 ft. bed. Steam Ham- 
Wanted.—A mechanicaldraughtsman. None but Mer. Two Heavy Geared Hoisters. Double 26x26 
thoroughly practical men need apply. 8. 8. Hep- Cylinder Propeller Engine. Boiler Tools. Engines. 
worth & Co., 1th Avenue and 27th Street, New Pumps. Portable Friction Hoisters, and other new 
York. and second-hand machinery. To be sold for best 
Wanted.—A_ position as Superintendent of an creat. 
Engine Establishment. By a young manof very | 22 East St., near Delancy St., N. Y. City. 
large experience in a practical way, as Inventor . 
and Draughtsman, and hasa thorough knowledge of 
Machine Shop, Foundry and Boiler Shop. Address HEAD DRAUCHTSMAN. 
30x 4, this office. Good references given. A head draughtsman, having extensive experience 
. l 1 li ‘: ly th 
, ; s Reroery oP SM) inaheac LO mechanical line, is wantec Only those now 
Pe eee By = Pg Ng tere An Rg ting ingies occupying similar positions need apply, Also, me- 
or peer hand Address E. 8. Swain, 1536 Mas. chanical draughtsmen experienced in designing. 
ter St., Philadelphia, Pa. et ed ere ee seen Adase ss, With terms and references. Marlowe, Box 
‘ .» Philadelphia, Pa. AMERICAN MACHINIST Office. 











THE FARMER LATHE-DRILL AND TOOL CoO. 
LEOMINSTER, MASS., U. 8. 
MANUFACTURERS OF 


Drills and Machinists’ Small Tools. 


Attention given to making Drills for special purposes, either straight flute, or twisted 

Also, manufacturers of the NE W PATENT LATHE-DRILLS, to which we would call the 
attention of those who work in Copper, Brass, and the soiter metals. For price list and furthe> infor- 
mation adcress as al iOVe, Or 


L. B. RUSSELL, Gen. Agent, 96% Summer St., Boston, Mass. 


THE MEDART PATENT WROUGHT RIM PULLEY. 


40 Per Cent. Lighter and 100 Per Cent. Stronger than any cast pulley. No shrinkage 
strains, perfectly balanced for high speeds, better surface for belts, and 


7HE SREAPEST PULLEY IN THE MARKET. 


We make these pulleys from i0 inches to 10 feet diameter. any face 
crowning or straight, split or whole, single or double arms. 


LARCE PULLEYS A SPECIALTY. 
Send for Price List. 


The Hartford Engineering Company, 
HARTFORD, Conn. 


Sole licensed manufacturers for the New England, Middle and Atlantic 
Coast States. 


Also, Shafting, Hangers and Couplings. 















Omeecreet, Ne | ‘Pull Weight Hand- Cut Files, : | PATERSON. g. 


The best and cheapest in the end. Send for quotations. The files speak for themselves in the 
following testimonials. Read them: 
Messrs. KEARNEY & Foor, Brooklyn, N. Y., May 234th, 1877. 
Gentlemen ;—We have used your Files, more or less, for several years, and we take ple asure in saying 
that both the new and re-cut Files have given entire satisfaction, Yours truly, 
BLISS & WILLIAMS. 
FARREL FOUNDRY AND MACHINE CO. 


Jas. D. Foot, Esq., Waterbury, Conn., Noy. 8th, 1878 
Dear Sir ;—Please forward the order for Files given you a few days since. 
Your Files have been uniformly satisfactory to us. Yours respectfully, 


FARREL FOUNDRY & MACHINE CO... F.C. Lewis. Ag't 
We print on card board 10 x 12 in. ‘Instructions on the use of Files,’ which are intende d for shop 


AM HRICAN MA CHINIST. 


| Marcu 19, 1881 












ENLARGED AND IMPROVED. 


Making it, without exception, for the amount and quality of its contents, the lowest in 
price and the 


Best Mechanical Journal Published 


NEws will be issued TWICE a 
month, “ will i enlarged from 12 to 16 pages. 


Its editorial columns will give clear and concise information from the pen of the 
best scientific and practical writers, while it will be liberally illustrgted with latest 
and most 


MERITORIOUS INVENTIONS OF THE TIMES. 


It will be, in all respects, just the journal for the use of 


MANUFACTURERS, 
MILL OWNERS, 
MINERS, 
ENGINEERS and 
MECHANICS. 


Subseription Price, ONLY ONE DOLLAR per Tear, 


To those who subscribe for the NEWS on or before May Ist, 1881, we will give 
FREE OF CHARGE, » ovr SPECIAL OFFER, 2 book of 288 pages, 


valuable to every mechanic, recently revised, handsomely bound in cloth, entitled : 


LEFPEL'S CONSTRUCTION OF MILL DAMS and BOOKWALTER’S MILLWRIGHT AND MECHANIC. 


Two volumes in one. <A standard work, the only complete one published. Illustrated 
with 100 fine engravings. Prepared especially for this work. 


REMEMBER ° COPY OF THIS VALUABLE BOOK WILL BE SENT, 

FREE, POSTAGE PAID, TO ANY PERSON WHO SUB 
SCRIBES TO THE LEFFEL’S MECHANICAL NEWS BEFORE ist OF MAY, 1881. 
Strictly in Advance, $1.00 Per Year. 


Send money, postal order or postage stamps in letter, at our risk. 


JAMES LEFFEL & CO., Springfield, Ohio. 


Send at once to secure the first number of paper. 


COOKE & CO. COMBINATION 
owns STEAM POMP AD PORTABLE BLE 


With Improved Base and Complete Automatic 
Attachments and Trimmings. 

! Designed for all 

Descriptions of 

Service, including 
MINING, 

RAILROAD, 
DOMESTIC, 


Etc. 


The Nason 
Mf'g Co. 


Nos. 71 BEEKMAN 
AND FULTON STS. 


Address 





DEALERS IN 


MACHINERY & SUPPLIG 


UPRIGHT DRILLS, 


20 in. and 22 in. 
Iw sa&TFrockz. 


Write for our Prices betore ordering 
elsewhere, 







OFFICE AND WAREROOMS: 
6 Cortlanat Street, New York. ee 


BETTS MACHINE CoO., Wikcinaion, Del. 


MAKERS OF 


NEACRHINIST TS “LOOLS, 
STANDARD CGAUGZ8, ADd JUSTAELSE REAMERS, &Cc. 


Slotters, HEAVY 





Shapers, 
Lathes, PLANERS 
Punches, 
Planers, A Specialty. 
Shears, 


Column Facers, 
Car Wheel 


Borers, 
, , Square 
Radial Drills, 
Horizontal to 
Boring 10 ft. Square. 
AND 
Drilling Pen 
Machines, 


Send for Photograph 


Ete., Ete. 








use. These instructions with our * “illustrate d Catalogue of Files’ we,mail on rece ipt of 27. cents postage. 
To customers we mail a complete set free of charge. KEARNEY & FOOT, 


? IN, SLOTTING MAC HINE 








